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FOREWOP_

This report on the Design Approval Testing of Gemini

100-pound-thrust 0Ab_ Thrust Chamber Assembly was

prepared for the McDonnell Aircraft Corporation in

accordance with the requirements of Purchase Order

Y20161R.

ABSTRACT

I

!

no
!

The Design Approval Test program conducted On Gemini

100-poundLthrust 0AY_ Thrust Chamber Assembly is

described. Test data, photographs of test equipment,

and test summaries are inc]uded.
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INTRODUCTION AYD SUSbIARY

The Design Approval Test program for tile Gemini ]O0-pound-thrust, Orbit

Attitude and Maneuver System (OASIS) Thrust Chamber Assembly (TCA) was

conducted in compliance with McDonnell Aircraft Corporation Purchase

Order Y2016]R.

The ob.jective of the Design Approval Test program was to demonstrate com-

pliance of the lO0-pound:thrust 0_\_ TCA with the requirements of

McDonnell Aircraft Corporation Specification Control Drawing 52-52701

by cond,cting a planned series of environmental and operating tests on

three Thrust Chamber Assemblies.

A total of four TCA's was required for the program because of the neces-

sity of subjecting a TCA to a shock test without the McDonnell Aircraft

Corporation (5_C)-added ablativo-nozzle extension and propellant valve

support bracket. The four TCA's were designated as Units 1, 1A, 2, and

3 for purposes of identification during the DAT program.

A failm:e occurred during the vibration testing of Unit l. The random

dwell in the Y-axis was terminated after approximately 3.5 minutes of

the required 8.0 minutes because of a structural failure of the weld

joint at the fuel valve inlet tube orifice housing. Although the simu-

lated spacecraft propellant inlet tube was supported per HAC instructions,

the support provisions were inadequate and the failure resulted. The

failure was reported in OFR 07h52R of Appendix B. Unit 1 was subsequently

repaired and the vibration test was repeated using modified and adequately

supported inlet tubes. The second vibration t, est on Unit 1 was success-

fully completed. Unit 1A was subjected to, and successfully completed

the shock test originally scheduled to be conducted on Unit l.

n-15o19-_ i
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Compliance of the 100-potmd-thrust 0AMS Thrust Chamber Assembly with all

specification requirements was demonstrated by the Design Approval Test

program.

B-15019-2
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DESCRIPTION OF 100-POUND-THRUST 0AMS

TIIRIJSTCHAMBER ASSEMBLY P/N 207540-21

The SET lO0-pound-thrust Orbit Attitude and Maneuver System (OAMS) Thrust

Chamber Assembly (TCA) is a storable, liquid bipropellant, pressure fed,

ablation cooled assembly (Fig. I through 3). It is used in the Orbit

Attitude and Maneuver System for lateral, vertical, and forward transla-

tional maneuver control of the Gemini spacecraft. Thrust level and pro-

pellant mixture ratio are controlled by fixed orifices located at the

propellant valve inlets. The propellants used are nitrogen tetroxide (NT0)

as the oxidizer and monomethylhydrazine (MMH) as the fuel.

The thrust chamber core is made in two segments: the combustion zone

segment and the nozzle segment. The combustion chamber is fabricated

from 90-degree oriented (perpendicular to the TCA centerline) resln-impreg-

nated high-silica ablative material. The nozzle segment is fabricated

from O-degree oriented (parallel to the TCA centerline) resin impregnated

high-silica ablative material. The bond line between the combustion

chamber segment and nozzle segment is located in a low-pressure, low-

stress area aft of the throat insert. In addition, the thrust chamber

body is wrapped with a layer of phenolic impregnated asbestos fiber to

provide additional heat barrier and sealing capabilities. Structural

support for the thrust chamber body assembly is provided by alternate

layers of high-temperature, high-strength glass cloth and filament-wound

glass roving, bonded by phenolic resin. The thrust chamber body is en-

cased in a stainless-steel shell to provide for structural attachment

between the thrust chamber assembly and the spacecraft. The combustion

chamber of the TCA contains a seven-piece, segmented,JTA graphite liner

backed up by a O-degree ablative sleeve. A throat insert of solid silicon

R--15019-2 3



l_t.-OC'ti_']E:T]E]ll'_lk"'l"q_ m=" • A DIVISION OF NORTH AMERICAN AVIATION, INC,

carbide is used %o resist the erosive effects of the combustion gases.

The thrust chamber injector consists of 16 pairs of unlike doublets

which impinge on a splash plate, providing propellant mixing for high

combustion efficiency.

Thrust.Chamber Assembly Operation is controlled by %wo fast-acting, elec-

trically operated, solenoid propellant valves. The valves are supported

by a mounting bracket, which is in turn attached to the injector plate.

The basic propellant-valve design embodies a hermetically sealed solenoid.

Valve sealing is accomplished through the use of a precision-ground ball,

attached to the armature, which engages on a Teflon seat in the closed

position. A metal stop belov the Teflon seat is incorporated to limit

the armature strike. Closing is accomplished through the use of a spring,

and sealing force is obtained from the spring and the pressure of the

propellant acting on the ball. The P/N 2075_0-21 Thrust Chamber Assem-

blies tested are identical to those delivered for flight, with one

exception. The -21 configuration of the P/N 2075_0 TCA is the same as

the -61 production configuration, except the chamber-pressure sensing

boss is not welded closed.

The physical and performance data for the 100-'mund-thrust 0AHS TCA

P/N 2075h0-21 are presented in Table 1.

R-15019-2
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PROPELLANT VALVE

D

VALVE C_dLE MOUNT I

CHAMBER PRESSURE
BOSS_

90-DEGREE
CHAMBER SEGMEN1

O-DEGREE

SLEEVE _

ASBESTOS TAPE WRAP_

O-DEGREE
ABLATIVE

INJECTOR I

• STAINLE_ I

SHELL

_SEGMENTED JTA

THROAT INSERT I

TCA MOUNTING

MOUNTING

FLANGE

Fi gure 2. Gemini ]00-Pound-Thrust 0AHS Thrust Chamber Assembly Schematic
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TABLE 1

IO0-POUND-TltRUST OAMS TCA 2075_0-21

PHYSICAL AND PERFOIhqANCE DATA

Compliance of %he Gemini 100-pound-thrust 0AMS TCA P/N 2075_0-21 wiLh %he

following physical and performance requirements has been verified by de-

sign approval tests.

Physical.

Envelope

Weight

Compatibility

overall dimensions are: length 15.5

inches, forward OD 2.0 inches, and

aft 0D 5.5 inches

8.63 pounds

nitrogen teZroxide and

monome%hylhydrazine

Materials

Valve Parts, Internal Exposed

Injector

Thrust Chamber Core

Stnlctural Shell and Brackets

CRES and Teflon

type 321 fiRES

ablative and ceramic

type 321 fiRES

Performance

Propellants

Thmlst, Vacuum, Nominal,pounds

Chamber Pressure, Mean, psia

Mixture Ratio, NomSnal, o/f

nitrogen %e%roxide and

monome%hylhydrazine

9_.5

133.0

1.6

"q_1501 (__ o
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TM3_ 1

(Continued)

Performance (continued)

Specific Impulse

Oxidizer Inlet Pressure,
Nominal, psia

Fuel Inlet Pressure,

Nominal, psia

Life, Specification Performance,
MAC Mission Duty Cycle 0CM 218,
seconds 220

Life, Guaranteed, MAC Mission

Duty Cycle 0CM 218, seconds 300
1

Propellant Valve Service Life,

cycles 50,000

Propellant Valve Voltage,
Nominal, vdc 26.0

Propellant Valve Current,

Nominal, amps 0.619

Start Time, Nominal (on signal
to 90 percent of thrust),

milliseconds, maximum 50

Shutdown Time (with space-
craft electrical circuit;
off signal to 2 percent of
thrust), milliseconds, maximum 125

Shutdown Impulse (without

spacecraft electrical circuit),
lb-sec 1.5

Environmental Temperature
Range, Operating, F

classified (see page

283.0

286.0

+15 to +200

G

g

!

II

II

II

II
II

II

it

g

g
1This requirement was verified on 85-pound-_rust DAT TCA S/N b053579.

(Book 3, Volume 2 Report R-15019-2)
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TABLE 1 _

(Continued)

Performance

Specific Impulse, Mean, seconds 298

_Classified parameter

i_-15019-2 10A
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TABLE 1

(Concluded)

Performance

Environmental Temperature
Shock Range, Nonoperating, F

Vibration Level Random (rms), g

Shock Level (in shiFping
container),g/ll milliseconds

Proof Pressure, psig

-40 to +185

9.6

15

280 at 68 F

R-15o]9-2 11
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TEST PROGRAM

TEST OUTLINE

Four thrust chamber assemblies, designated Units 1, IA, 2, and 3, were

subjected to the following tests.

Unit I

1. Visual Inspection

a. Weight determination

b. Component modification

2. Vibration Test

a. Propellant valve proof pressure and leakage

b. Thrust chamber proof pressure and leakage

c. Propellant valve electrical resistance

d. Propellant valve dielectric strength

e. Propellant valve functional

f. Visual inspection

3. Temperature Shock Test

a. Propellant valve proof pressure and leakage

b. Thrust chamber proof pressure and leakage

c. Propellant valve electrical resistance

d. Propellant valve dielectric strength

e. Propellant valve functional

R-15019-2 13
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Unit IA

_. Mission Duty Cycle to Failure

5. Disassembly and Inspection

le

2.

Unit 2

le

14

e

Visual Inspection

Mechanical Shock Test

a. Propellant valve proof pressure and leakage

b_ Thrust chamber proof pressure and leakage

c. Propellant valve electrical resistance

d. Propellant valve dielectric strength

e. Propellant valve functional

f. Visual inspection

Visual Inspection

a. Weight determination

Propellant Valve Continuous Duty Test

a. Propellant valve proof pressure and leakage

b. Propellant valve electrical resistance

c. Propellant valve dielectric strength

d. Propellant valve functional

R-15019-2
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e :tission Duty C'.cle to 'inimum Duration and :.,_rst

_ressure Test

_. Disassembly and Inspection

Unit 5

I. Visual Inspecti0n

a. Weight determination

2. Mission Duty Cycle to Guaranteed Life

5. Explosive Atmosphere Test (Propellant Valves 0nly)

a. Propellant valve proof pressure and leakage

b. Propellant valve electrical resistance

c. Propellant valve dielectric strength

d. Propellant valve functional

_. Fuel and Oxidizer Resistance Test (Propellant Valves 0nly)

e

a.

b.

e.

d.

e.

Disassembly and Inspection

Propellant valve electrical resistance

Propellant valve functional

Propellant valve dielectric strength

Propellant valve proof pressure and leakage

Propellant valve load analysis

_-i50i9-2 i5
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TEST UNIT ID_NTIFICATION

The test units subjected to testing were identified as Rocke%dyne

P/N 2075_0-21, and the Serial Numbers were as follows:

D

U
Unit 1 S/N _058958

Unit IA S/N A058965

Unit 2 S/N _05A757

Unit 5 S/N _05_759

g

il
II

TEST DESCRIPTION AND RESULTS, UNIT 1 !
VISUAL INSPECTION

Description

Unit 1 was inspected to ensure that it was of %he proper configuration,

undamaged, and had been subjected to and passed an acceptance test per

Rocketdyme Specification RA0220-5_9.

The Unit was then shipped to McDonnell Aircraft Corporation for installa-

tion of a propellant valve support bracket and a nozzle extension per

MAC Drawing 52-52067. This modification was necessitated by earlier vi-

bration tests conducted by both Rocketdyne and MAC. Following the re-

turn of the unit to Rocketdyne, simulated spacecraft system tube

extensions (P/N 99-106715 and P/N 99-106716) were at%ached to the TCA

inlet tube stubs. Installation of the simulated spacecraft system tube

extension was accomplished per Rocketdyne Specification RA0607-009,

"In-Place Brazing of Tubes and Fittings for Space Engines."
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Results

The visual inspection was successfully completed.

VIBRATION TEST

Description

Unit 1 was %o be subjected to random vibration testing along each of three

mutually perpendicular axes. The random vibration time for each axis was

to be 8 minutes, less the equalization time required to verify spectrum

shape and tolerance. The equalization time was not to exceed 20 percent

of the vibration time for each axis.

Prior %o the start of the vibration testing in each axis, a sine-wave

survey (1 g maximum peak, logarithmic sweep from 5 to 2000 cps in 5

minutes) was to be conducted to calibrate the input and output acceler-

ometers. A functional test was to be conducted following the completion

of the vibration test. During the vibration test, the TCA was mounted

in MAC-supplied spacecraft bracketry, which in turn was mounted to a

rigid test fixture.

Results

Unit 1 was firs% subjected %o vibration in %he X axis. As a result of

difficulties encountered during the equalization phase of %he test, %he

maximum allowable equalization time was exceeded. Testing was continued

R-15019-2 17
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as authorized by Rocketdyne Internal Letter _388-3331(page233 of Appendix D).

During the subsequent random phase of the test, excessive g levels were

recorded by the response accelerometers mounted on the MAC nozzle extension.

Visual inspection of the TCA and dye-penetrant inspection of the TCA nozzle

welds revealed no abnormalities. However, the MAC nozzle extension mount-

ing bolts were found to be below the specified torque value. The bolts

were retorqued, and three additional accelerometers were installed at the

TCA nozzle exit to record vibration levels. The TCA was reinstalled and

another equalization run was conducted as authorized by Rocketdyne Internal

Letter _388-535_(page 256 Appendix D). The X-axis vibration was then success-

fully completed.

Unit 1 was reoriented for vibration in the Y-axis. The equalization run

was successfully completed within the allotted time. At 2.55 minutes of

the random-vibration dwell phase, a facility malfunction resulted in an

interruption of the test. During this down time, visual inspection of

the TCA revealed a structural failure of the fuel inlet tube at the weld

to the orifice housing body. This failure was reported in OFR 07_32R of

Appendix B, and the analysis of the failure was reported in FAR 07_32R

of Appendix B.

BARDWARE DISPOSITION

After completion of the failure analysis, Unit 1 was reworked by the in-

stallation of a new fuel inlet tube and returned to the DAT program. The

visual inspection and vibration tests were then repeated.

18 11-15019-2
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VISUAL INSPECTI ON

Description

Unit 1 was inspected following rework of the fuel inlet tube %o verify

%hat the rework was satisfactory and %ha% no dmnage had occurred

during %he rework and associated handling.

Results

The visual inspection was successfully completed.

!
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VIBRATION TEST

Description

Unit I was installed in thevibration %es% fixture, the inlet tubes were

secured per revised MAC directions, and the unit was subjected %0 a re-

vised random vibration Zest as outlined by MAC Engineering in Internal

Letter I06_/RIM-25 (page 255 of Appendix D). The primary revisions made

by the Internal Letter were %o change %he order of testing from X-axis,

Y-axis, Z-axis %o Y-axis, Z-axis, X-axis and %o delete %he l-g sine-wave

survey in the Y-axis. The DAT failure criterion was also removed from

%he last X-axis test, as it was considered overs%ress. Leak tests were

performed following the Y-axis and the Z-axis tests, and a complete

functional test was performed following the X-axis test. Nine acceler-

ometers were mounted on %he TCA %o record vibration data. In addition,

two strain gages were mounted on the fuel inlet tube and one strain gage

was mounted on the oxidizer inlet tube %0 record the amplitude during

the tests.

I{-15019-2 19
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Results

The Y-axis vibration test and the subsequent leak test were completed

successfully. However, visual inspection followSng the test disclosed

that the aft-mounting tab bolt had loosened; this bolt was retorqued.

During the Z-axis phase of the test, difficulties were encountered in

equalization of the TCA because of the vibration fixture design and the

TCA nozzle extension. As a result, the allowable equalization time was

exceeded and a portion of the spectrum was still out of tolerance. Test-

ing was continued as authorized by Rocketdyne Internal Letter _388-5356

and 5358 (pages 2_6 and 2_8 of Appendix D). During the random dwell phase

of the test 3.66 minutes of vibration were accumulated at a 5-g rms level,

instead of at a 9.6-g rms level, because of an instrumentation readout

error. Testing' was continued as authorized by Rocketdyne Internal Letter

_388-5356 (page 2_6 Appendix D). adding 3 minutes of vibration time at

the required 9.6-g level to compensate for the low level during the pre-

vious test. The vibration test in the Z-axis and the subsequent leak

test were then successfully completed. Vibration in the X~axis was the

last phase 0fthe test to be conducted. Because of the accumulation of

excess vibration time on the TCA, the 1-g sine-wave survey was deleted

as authorized by Rocketdyne Internal Letter _388-5379 (page 2_9 Appendix D).

The equalization test was completed within the allowable tfme. The random

vibration test was terminated after 3 minutes and 53 seconds when the TCA

trunnion bolts loosened. These bolts were retorqued and the test was

resumed.

Testing was again terminated after an accumulated time of _ minutes and

_6 seconds as a result of insufficient clearance between the spacecraft

20 R-15019-2
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mounting bracket and the TCA. The mounting bracket was realigned and

the test was resumed. The X-axis vibration test was then successfully

completed. The postvibration functional test was also successfully com-

pleted; however, two deviations were made to expedite the tests, Rocketdyne

Internal Letter 4388=5360 (page 251 Appendix D) and IL 4388-5362

(page 255 Appendix D). The first deviation deleted inspection of the

welds hidden by the _C propellant-valves bracket and the nozzle extension.

The second deviation allowed the propellant-valve closing time to be taken

without the MAC spacecraft control circuit.

i
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TI{MPERATURE SHOCK TEST

Description

Unit 1 was placed in a 185 F temperature chamber and exposed to this en-

vironment for a period of 4 hours. It was then transferred within 5

minutes to a second temperature chamber where it was exposed to a tem-

perature of -40 F for 4 hours. This was repeated until a total of three

heating and three cooling cycles was accumulated. The TCAwas then

allowed to return to room temperature, and within 1 hour thereafter was

to be subjected to a functional test.

I@ Results

|

|

g

The temperature exposure portion of the test was successfully completed;

however, the functional test was delayed because the late arrival of ,an

item of test equipment. Testing was continued as authorized by Rocketdyne

Internal Letter 4388-5367 (page 301 Appendix D). The temperature shock

test wasthen successfully completed.

R-15019-2 21
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MISSION DUTY CYCLE-T0-FAIIITRE TEST

Description

Prior to mission duty cycle (MDC) testing of Unit l, the simulated

spacecraft system tube extensions were replaced by short tube stub con-

nectors (P/N 99-106126). The installation of the adapters was accom-

plished per Rocketdyne Specification RA0607-009, "In-Place Brazing of

Tubes and Fittings for Space Engines." Unit 1 was then. installed in the

hot-fire test facility and was subjected to a mission duty cycle-to-

failure test. The first portion of the mission duty cycle was a "cape

firing cycle" conducted at local ambient conditions, after which the

temperature of the TCA was allowed to return to local ambient temperature.

The second portion of the mission duty cycle consisted of the pulses as

described in Table II, page _50 of Appendix D. This portion of the MDC

was conducted at a simulated altitude in excess of I00,000 feet and at

local ambient temperature. Immediately following the pulse portion of

the MI)C, the third portion, a steady-state test tO failure, was conducted.

Results

The DAT mission duty cycle-to-failure test was successfully completed.

Failure occurred after 351 seconds of burn time when the nozzle section

of the TCA was expelled. Failure was defined as skin temperature in

excess of 700 F.
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DISSANBLY AND INSPECTION

,Description

Unit 1 was visually inspected for any defects, damage, or abnormal wear.

A record was made of pertinent items of condition visible prior %o dis-

assembly. The disassembly consisted of (1) removal of the MAC propellant-

valve support bracket, (2) removal of the propellant valves, (5) sectioning

of the propellant valves at the fabrication weldsl (_) disassembly of the

propellant valve internal parts, and (5) sectioning of the thrust chamber

body. The propellant valve parts and thrust chamber sections were visually

inspected %o determine internal condition. A recordwas made of the per-

tinent items.

Results

The predisassembly inspection revealed the following: (1) the nozzle

section, including the throat, had separated from the remainder of the

thrust chamber just above the throat; (2) A 5/8-inch-diameter hole was

burned in the'stainless-steel shell 5 inches forward of the exit flange;

(5) five JTA chamber-liner segments were missing and the remaining two

were eroded and broken; (_) the injector splash plate was eroded at all

impingement points; (5) the combustion chamber ablative sleeve was eroded

in all areas where the JTA liner segments were missing; and (6) the

stainless-steel shell was damaged because of high temperature just down-

stream of the nozzle failure point.

The postdisassembly inspection revealed, in addition to verification of

the predisassembly items, the following: (I) there were no propellant

R-15019-2 25
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valve discrepancies, (2) there _as deterioration of the _C-added potting

compound between the stainless-steel shell and the thrust chamber body,

and (3) the combustion chamber area was charred through to the asbestos

insulation.

TEST DESCRIPTION _t\q)RESULTS, UNIT IA

The mechanical shock test that was originally scheduled to be conducted

on TCA Unit 1, was conducted on Unit 1A, since Unit 1 had been modified by

MAC for the vibration test. Unit 1 did not represent the "as shipped

from Rocketdyne '_ configuration, and the objective of this test was to

verify the ability of the TCA to withstand shock in the shipping container.

VISUAL INSPECTION

Description

Unit IA was inspected to ensure that it was of the proper configuration,

undamaged, and had been subjected to and passed an acceptance test per

Rocketd_]e Specifi,:ation 1tA0220-5!19.

Unit 1A had previoi,._ly been subjected to a visual inspection; however,

because of damage of the fuel inlet tube during handling, it had been

removed from the p,.ogram. Prior to submittal for inspection as Unit !A,

the oxidizer inle(, t,ube adapter, which had been installed during the

original visual i,l._pection, was removed and the fuel inlet tube stub"

was replaced to b,'ing the TCA to the config_l'ration required for the

mechanical shock lost.

2_ R-15019-2
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Results

The visual inspec%ion was successfully comple%ed.

MECHANICAL SH0(2( TEST

Description

Unit 1Awas placed in the standard Rocketdyne shipping container and was

subjected to three shocks in each direction along each of the three

mutually perpendicular axes. The shocks were of 15-g magnitude and ll-

millisecond duration. Afunctional test was conducted after completion

of the mechanical shock test.

Results

The mechanical shock test w_s successfully completed.

TEST DESCRIPTION AND RESULTS, UNIT 2

VISUAL INSPECTION

Description

Unit 2 was inspected to ensure that it was of the proper configuration,

undamaged, and had been subjected to and passed an acceptance test

per Rocketd_me Specification RA0220-3_t9. The unit was then modified

by the addition of specia] tube stub connectors (P/N 99-]06125)

R-15019-2 25
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to the existing propellant valve inlet tube stubs. Installation of the

connectors was accomplished per Rocketdyne Specification RA0607-009,

"In-Place Brazing of Tubes and Fittings for Space Engines."

Results

The visual inspection was successfully completed.

OXIDIZER PROPELIANT VALVE CONTINUOUS DUTY TEST

Description

Unit 2 was installed in the propellant valve continuous duty test setup.

The oxidizer valve was then energized continuously for a period of 2_

hours. The valve was initially energized with 26 vdc. Following pull-in,

the voltage was reduced %o 10 vdc for the remainder of the test. The

oxidizer valve was then subjected %o a functional test.

Results

The propellant valve continuous duty test was successfully completed.

MISSION DUTY CYCLE-T0-1N-SPECIFICATION LIFE

AND HOT-FIRE BURST TEST

Descripfion

Prior %o %he mission duty cycle test, Unit 2 was reworked by removing the

prOpellant metering orifices. The unit was then installed in the hot-fire

26
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test facility, and the propellant metering orifices were installed in

special orifice adapters (P/N 99-106726 and 99-106727). These special

adapters were installed in the test-facility propellant-feed system so

that the propellant would be allowed to flow through the orifices during

the MDC test and, later, bypass the orifices during the high-chamber-

pressure burst test.

The first portion of the mission duty cycle was a "cape firing cycle"

conducted at local ambient pressure and temperature conditions. After

this firing cycle, the TCA was allowed to return to ambient temperature.

The second portion of the mission duty cycle consisted of pulses, as

described in Table II, page _50 of Appendix D, up to the specification

life duration. Following the MDC, the TCA shell temperature was allowed

to reach the maximum value resulting from thermal soak out.

During the temperature soak out period following the MDC, the propellant

tank pressures were raised to 750 psig and the orifice adapter bypass

valves were opened. After all thermocouples had peaked and dropped 5 F,

a 5-second steady-state burst-pressure firing was conducted at a chamber

pressure of 222 psia. This was 78 psi lower than the 500 psia chamber

pressure expected; however, it was more than adequate to verify structural

integrity of the TCA.

Results

The DAT mission duty cycle-to-in-specificatiqn life and hot-fire burst

test was successfully completed.

R-15019-2 27
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DISASSI_BLYAND INSPECTION

Description

Unit 2 was visually inspected for any defects, damage, or abnormal wear.

The disassembly consisted of (1) removal of the propellant valves, (2)

sectioning of the propellant valves at the fabrication welds, (5) dis-

assembly of the propellant valve internal parts, and (4) sectioning of

the thrust chamber body.

The propellant valve parts and thrust chamber sections were visually in-

spected to determine internal condition. A record was made of the per-

tinent items.

Results

The predisassembly inspection of Unit 2 revealed the following: (1) the

throat insert had hairline cracks in addition to those present prior to

DAT testing, and (2) there were slight ablative delaminations in the

nozzle.

Difficulty was experienced during sectioning, which resulted in shattering

of the throat insert and the JTA combustion chamber liner segments and

ragged edges on the ablative material.

In addition %0 verification of the predisassembly items, the postdis-

assembly inspection revealed the following: (I) there were no propellant

valve discrepancies, (2) there were slight separations of the 90-degree

ablative material immediately upstream of the throat and (5) the char

immediately upstream of the throat extended out to the asbestos layer.
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TEST DESCRIPTION AND RESULTS, UNIT 3

VISUAL INSPECTION

Description

Unit 3 was inspected to ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test

per Rocketdyne Specification RA0220-3_9. The unit was then modified by

the addition of special tube stub connectors (P/N 99-106126) to the

existing propellant valve inlet tube stubs. The installation of the

connectors was accomplished per Rocketdyne Specification RA0607-009, "In-

Place Brazing of Tubes and Fittings for Space Engines."

Results

The visual inspection was successfully completed.

MISSION DVYY CYCLE-T0-GUARANTEED LIFE TEST

Description

Unit 3 was installed in the hot-fire test facility and subjected to a

mission duty cycle-to-guaranteed life test. The first portion of the

mission duty cycle was a "cape firing cycle" conducted at local ambient

conditions, after which the TCAwas allowed to return to local ambient

temperature. The second portion of the mission duty cycle consisted of

the pulses as described in Table II, page _50 of Appendix D, UP to the

guaranteed life duration.

R-15019-2 29
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Results

The mission duty cycle-to-guaranteed life test was successfully completed.

NXPI_DSI-VEA_IOSPtt_E TEST

Description

The propellant valves were to have been removed from Unit 3 prior to the

start of the tes_. Unit 3 was placed in an explosive-atmosphere test

chamber and conditioned to a-temperature of 160 F. A potentially ex-

plosive a_mosphere was created in the test chamber by the introduction

of butane gas. The TCA was then tested for ignition of the atmosphere

by actuating the propellant valves at several pressure altitudes between

sea level and 50,000 feet. For each required pressure altitude, the

valves were actuated as follows: ten actuations at a pressure altitude

5000 feet above the target level, then one actuation at each of 10 equally

spaced levels down _o 5000 feet below target pressure altitude, except

at sea level. No _ests were conducted a_ levels below sea level. The

valves were energized with 26 vdc for 10 seconds during each actuation

to demonstrate actuation without generating an explosion. Prior to the

first actuation and after the final actuation, a sample of the gas in

the chamber was removed and spark ignited to demonstrate combustibility.

Propellant valve functional tests were conducted prior to and following

the explosive atmosphere exposure.
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Results

To expedite testing, the valves were not removed from Unit 3 prior to

the start of the test. Testing proceeded as authorized by Rocketdyne

Internal Letter _388-3371 (page 399 Appendix D). The explosive at-

mosphere test was successfully completed.

FUEL AND OXIDIZER RESISTANCE TEST

Description

The propellant valves were removed from the TCA, installed in the test

facility, filled with propellants, and temperature conditioned to 160 F.

The valves were then actuated three times during each 2_-hour period

at equally spaced intervals. Oscillograph recordings were made during

each valve actuation to verify proper valve operation. The total

exposure period was to be 2 weeks (336 hours). Functional tests were

conducted on the valves following the propellant exposure period.

Results

The fuel and oxidizer resistance test was successfully completed. The

following deviations were made to the original test schedule: the ex-

posure time on the fuel valve was extended by 8 hours, and the exposure

time on the oxidizer valve was extended by 16 hours. These extensions

were necessary to make up for lost actuation and/or temperature records

caused by facility malfunctions (reference Rocketdyne Internal Letter

_388-5375 page _20 and Internal Letter _388-5376 page 221 Appendix D ).
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DISASSI_BLY AND INSPECTION

Description

Unit 5 was visually inspected for any defects, damage, or abnormal wear.

A record was made of the pertinent items visible prior to disassembly.

The disassembly consisted of (1) sectioning of the propellant valves at

the fabrication welds, (2) disassembly of the propellant valve internal

parts, and (3) sectioning of the thrust chamber body.

The valve parts and chamber sections were visually inspected to determine

internal condition. A record was made of the pertinent observations.

Results

The predisassembly inspection of Unit 3 revealed the following: (1) there

were slight delaminations of the ablative material in the nozzle area,

(2) the throat insert contained hairline cracks, and (3) a JTA combustion-

zone liner segment" was missing immediately upstream of the throat, and

the ablative combustion-zone sleeve was eroded at this point.

Difficulty was encountered in the chamber sectioning, which resulted in

shattering of the throat insert and several JTA combustion-zone liner

segments. The postdisassembly inspection of Unit 3 revealed the following:

(1) the erosion where the JTA segment was missing continued between the

throat insert and the body; (2) there were delaminations of the ablative

material, particularly immediately upstream of the throat; (3) the char

immediately upstream of the throat extended out to the asbestos; and

(_) no propellant valve discrepancies were found.
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APPENDIX A

PHOTOGRAPHS OF TESTS AND TEST EQUIPHENT
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IHE33-9/23/64-CI

Figure 4 . lO0-Pound-Thrust OA_£S TCA Unit No. I, Vibration Test
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Figure

I_3_-i0/23/6_-01

7. 100-Pound-Thrus% 01MS TCA Uni% No. I,

Vibra%ion Tes% (Rerun)
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8 . 100-Pound-Thrus% 0A_S TCA Uni% No. i, Vihra£ion Tes% (Rerun)
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Figure 9. lO0-Pound-Thrust O._IS TCA Unit No. I,

Vibration Test (Rerun)
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A O|VIIIION OI _ NORTH AMIrRIGAN AVIAII'ION, IINI0,

896Z388

FAILURE ANALYSIS REPO,_T

* ANALYST FILL OUT COVER SHEET ONLY j

LOCATION

U

, i,._J
OFR IDr-NTIFICATION

o_R NO. OFR _. Adams
q7432R I , N _:_ _

.RT IDENTIFICATION

I "PAJ_ " NO. _ SERIAL NO. ' II

l O7540-21 4058958

!'ENG/AGE MODEl. NO. - - ' _NG/,A@_*'SI_RIA,I,,NO,,

SE-7 DAT
i, | , i ,m ,, • ,

DEPT. & GROUP Canoga Park

' "@AR,nA_e'
leo# TeA

iUt'/OP_T_ON"NO.

ANALYSIS BY

I AILURE OAIE I9-23-64

MFRZNA_ .........
Rockotdyne ,

, , , ,

R. C. Nathevson 896-394 5 Feb. 65 l.,_ZT__ " .. _ ._

ANALYSIS --____ . . ,._.__.o--_

_ _ _'ORE TIiAN "ONE O'F_ INSE_J ALl. ^PPUC_LE OFR NUMBE_.S IN TH,S SPACE:

- I

| i Jl , i

I. HISTORY 2. ANALYSIS 3. CONCLUSIONS 4. CORRECTIVE ACTION .... _1_ .... Ji "1" .... # ....

. STATE ITEM NUMBER AND DESCRI'E" USE EXTRA SHEETS IF NECESSARY E_CCI_,., :IL _/_,._,peke SPECIFIC IN CORRECTIVE ACt|ON STATEMENT AND STATE EFFEC'TIV|TY DATE AND/OR ENGINE SERIAL NUMIEI_ WH .LIGA_

:. HISTORY . " " "_I-_F"_ _'::_"'"_ _"

• ° .

A lO(_ DAT thrust chamber' subjected to random vibration testing exhibite_

leakage at the weld Jo'int between the inlet tube and fuel valve orifice

housing. The ohronological history is as follows, . .

I)'" Thrust chamber was subjected to vibration testing per DAT TCA Speci-

fication 207540-401 dated I0 July 1964. ..

a) A ig sine we_e survey cm TCA in X-axls from 5-2000 ops in 5.2_

,..:.. minutes. , \ :
• , .,. ,

•: ":',.::...._,a" ., ,.

•::""]'"' _';:' b) X-axis equalization. The total equalization time was III.5 "\.{:',."-,<i'.,'",,_,..... seconds which exceeded the limits specified in'paragraph> ......

'. 7.1.2.1.4.1 by 15.5 seconds. Some difficulty was-experienced

'. in verifying the spectrum shape and tolerance limits due to :
the non-rlgld support of the MAC nozzle extension attached to

the TCA exit flange.

o) Random vibration dwell in the X-axis was 'terminated after 1,9

• minutes because of excessive "g" level recordings on the response •

accelerometres located on the _"__. ,',_, nozzle extension. It was

found that a number of bolts were below the required torque

values_ but no structural damage was noted after visual inspection

and dye penetra_t tests.

,"> , _)

.. @)

FORk4 _ P-I IIEV.3,.,_

7_

A second I g resonant search of 5.16 second duration was performed.

A second equallzatio_ test in the X-axis for 63 seconds duration

was performed to verlfy, speetrum sha_e and tolerance.

' . - . _ • ., . •

°° I • • . • s

• "' : L : • .... :, _'

• " '-. _.. •.7 " ".' ,_ . " , '

J I J Jl ......... I 'J

,-- , _r-- _ l ! \,'C_.'._T',"A,LU,x_. _NA.-.. _'IJ I
ACCEPTED _:- :: .... :-. ":7._I

V>',_L, / C_//_;'.",/" . J_6/Y/.Z_Z_#i

, L
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REF, OFR 07432R

I@

II.

HISTORY (Cent' d )
i

f) Random vibration tests followed. During the random vibration _;ell

in the X axis, it was observed that the vibration amplitude of the
MAC fuel inlet line was less than that of the oxidizer line. The

test was terminated after approximately 3.5 minutes. Visual

inspection revealed a crack between the fuel inlet tube and the

fuel valve orifice housing.

2) Failure Analysis effort was planned and executed.

a)

b)

The failed thrust chamber was x-rayed, photographed, and the inlet

tube carefully removed to permit rework of the thrust chamber.

The inlet tube and orifice housing fracture surfaces were

examined and analyzed.

c) Test data was collected and transmitted tostress anal_vsis.

d) Stress analysis was performed.

ANALYSIS

Inlet Adapter Tube - Orifice Housing Weld Failure

A.

B@

Function - The inlet adapter tube orifice housing weld is a burn-down

weld which provides a leak proof and structural connection between MAC

_nlet tubing and the lOO lb TCA valve orifice housing. The weld should

cnnnect the inlet adapter tube to the threaded orifice holder which is

of .012 in. minimum thickness. The weld joint should be capable of

sustaining random vibration loads at specification levels for 8.0 minutes.

Failure Mode - The TCA exhibited leakage from a crack at the base of

the inlet tube/orifice housing weld after approximately 6.5 minutes of

random vibration. The crack extended from the base of the weld at the

exterior surface of the orifice housing (which was .010 in. thick)

through the orifice housing parent material; and partially through the

parent material of the inlet tube adapter. The crack extended for

approximateiy75% of the circumference.

C@ Mechanism of Failure - The crack propasated through the orifice housing

parent material by fatigue at high cycle stress. The crack initiated

over the external periphery of the weld juncture at the orifice housing;
propagated slowly inward from the surface, and later extended rapidly

through the parent material of the orifice housing and inlet adapter
tube.
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REF, OFR07432R

I

l

II. ANALYSIS (Cont'd)

III.

The following observations substantiated the above described mechanism:

i) There was no evidence of metallic inclusions, weld shrinkage cracks,
or other metallurgical defects.

2) Cross sectioning revealed no evidence of crack propagation through
weld material. •

3) Beach marks, indicative of fatigue cyclic stress, extended inward

in concentric circles over the fracture surface.

4) Two zones of fracture were observed. The outer zone had distinct

beach marks, the inner zone was smeared and no distinctbeach
marks were observed.

CONCLUS IONS

The primary cause of the failure was excessive stress induced by the

vibration of the unsupported MAC supplied tubing. The secondary causes
were, (1) an orifice housing of .010 in. thickness, and (2) equalization

testing difficulty toverify spectrum shape and tolerance between 100-300 cps
which indicated excessive vibratory loads in the tubing at tu_e resonant
frequencies of 234 cps and 271 cps. This conclusion is based on the

following:

•A. Failure cause due to external environment

I) TW]( DGV-I064-793 from MAC to Rocketdyne dated 26 October 1964

approved the plan of action for failure analysis andstated:

"Since the tube routing and mounting were incorrect, F_C believes

that the stress analysis would not provide useful d_ta." Subsequent

stress analysis was, therefore, discontinued_

2) Stress analysis indicated that the time to failure, assuming a

reasonable amplification factor Of 15, would be approximately

8.0 minutes. This conclusion resulted from analysis of the random

vibration usage factor, resonant tube frequency, and the DAT specifi-
cation vibration spectrum.

3) Due to difficulties experienced in the 100-300 cps frequency range

of the equalization tests, excessive .power inputs were generated

which resulted in excessive vibration amplification at the tubes.

The lowest natural frequencies of the MAC tube were calculated by
the "space frame" program as 234 cps to 271 cps.
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REF, OFR O7432R

The data indicates %hat g loadings during thc equalization tcsts

exceeded the spectrum tolerance by an undetermined ,%mount. The first

random vibration dwell in the X axis which was terminated due to high
"g" level recordings on the response accelerometers also excecded the

specification tolerances by undetermined amounts. The combined

excessive vibratory inputs near the natural frequencies inevitably

reduced the fatigue life of the inlet tube-orifice housing weld and
resulted in the failure.

B. Fail,me cause due to hUIrAan error or defect

I) The fact that the fuel inlet tube failed and not the oxidizer tube

indicated a possible physical difference between the inlets. Further

examination revealed that the fuel orifice housing was .O10 in. thick

at the weld joint (should be .O12O minimum) and that the oxidizer

orifice housing was within specification (.O15). The .OlO" dimension

Was determined from radiographic inspection and is a minimum value.

2) The difference in stress which would result from a .O10 in. vs .015 in.

was calculated from the formula:

GM + FZ where
Stress = t-Z - K-

M - moment at weld

t = incremental element thickness

FZ - axial force on element

The calculations indicated 13710 psi stress for .O10 in. vs 7400 psi

for .O15 in. thickness.

3)

2)

It was concluded that the thinner oxidizer orifice housing resulted in

a shorted time to failure, and contributed to the fracture propagation

by providing a highly stressed section prone te cyclic fatigue. The
fact that the fracture initiated from the periphery and not from a

local imperfection, however, indicates that the overstress vibrato_j

load caused by the unsupported MAC tube was the primary cause, ile.,

the failure could not be obviated by a thicker section.

Further, there is doubt that radiographic inspection is accurate and

that the orifice housing was actually .OlO.

C. Failure cause due to design deficiency

%-

i) Review of past failures revealed several instances of failures at the

orifice housing-inlet tube burndownweld_ (e.g., OFR 19hh2, OFR O4888,

and OFRil9hh5). These failures were generally attributable to
installat%on or handling stresses which cracked the weld or orifice

housing parent material.
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J.G. 161 .I
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J.O.

_3.I Added Note & Change Page No.
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Cha _n_e D_:_. No s,
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36 & 37 Revised Note (2) & para. 6.7.13

Added Note
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_9, 50, 52,53,5/_..-Revised Vibrauion R_Lurt.fl.Ep__:

55,56,_7,5_,59

60a61#62 & 63

Added Data Sheets

Added Page No.

Revised Procedure

Revised _Figure 6
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Added Page
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Added Page.....

16_ Revised FiDlre 6

6_, 66 Cha_ed Unit #I to IA and P_0616-005

to RA0616-008
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91.1,92.1,115.1, Added Pages

Revised para. 6.7./$

Added Shipping Container D:_G No.

116.1_ 158.1 &

161 Revised Table I

R-15019-2
,,._ , , .........

A

A

A

A

A

A

B

B

B

B

B

B

B

B

C

C

O

O

C

C

C

O

D

g

[}

lI

I

I

I

I

I

I

!

I
g



|

!

I

|

g

g

g

I10
li

g

g
,,!

U T
D

t

T_,-15019-2

IF_.O C _ I:E -/I" D Y I"_111_
A I31VlSION OI r NORTI4 AMERICAN AVIATION, INC

THRUST CllAMBER ASSEMBLY -IOC@

McDonnell Part Number

Rocketdyne Part Number

Test Number

52-52701-277

2o75_o-21

207540-401

DESCRIPTION OF COMPO_ENT

The O]UV_ Thrust Chamber Assembly consists of an

ablation cooled thrust chamber with a silicon carbide

throat insert and expansion nozz.le, an injector, two

fast acting solenoid valves for propellant flow con-

trol, orifices for fixing the component pressure dropp

associated interconnecting plunbing and mounting pro-

visions for attaching the assembly to the spacecraft

structure.
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TABLES

Table No.

No.

I

II

No.__L

I@

2.
3.
h.
5.
6.
7.
8.
9o

I0.

II.

12_12A
13.

lb.
15.
16.

Pa___..ee

Pa_e

Title

Minimum Instrum.entati0n Requirements - Hot Fire Tests

Design Approval Test Duty Cycle

FIGURES

Title "

Schematic -

3chematic -

Schematic -

Schematic -

Graph
Schematic -
Schematic-

Graph -
Schematic "

Schematic -

Graph

"Bra_ng -
Curve

Schematic -

Schematic -

Schematic -

Propellant Valve Circuit Diagram
Propellant Valve Proof Pressure and Leakage

Thrust Chamber Proof Pressure and Leakage

Propellant Valve Functional
Solenoid Valve Resoonse

TCA Propellant Feed System
Vibration and Shock

Random Vibration

Explosive Atmosphere

Prgpellant Valve Continuous Duty
Prooellant Valve Electrical Resistance

Component Test Modification
Thrust Pulse Parameters
Fue% and Oxidizer Resistance

Prooellant Valve Load Analysis

Sectioning Diagram

166 R-150.19-2

U

G

g

|

I

i |

g
I

g

I
g

g

|

. 0
_ J. ..............



B

i

|

I

!

I

!

!

i

|

B

_-a_O C H_C _2-2_C D_ r F_ ___
A DIVISION OF" NOr_l;t4 AMEIItCAN AVIATION. INC.

Section Title

SCOPE

2.0

2.1

2.2

2.3
2.&

2.5

APPLICABLE DC\3U__4TS

McDonnell Aircraft Specifications

?-_cDonnel_ _rm-_rt Dr_ngs

_.tilitary Specifications *

Rocketd_le Sj_cifications

Rocketd,_mc Drawings

GEnIE-P,AL RLQ UII_I_.IF]_TS

Safety

Handling ..

Pho Logra_hic Coverage

instrument Calibration

_aintenanee

Failures

Test Witnessing

CleanLiness Require_aents

Report

Component Test Mcdific_tlon

Sampling and _lalFsis "
Abbreviations

Post Test }{ardware Disposi_,ion

Definitions

TEST PROGRAM

Test Sequence

,E_UIT_,,_]_TAND _,LATL'RIALS

_aterlal

Special Equipment

Standard Pneu_:_tic and Hydraulic F_tuipmcnt

Standard _c_rlcal Equi}_ent

Standard Leakage Testing Y_luig.:ent

Miscellaneous Equipment

OPERATIONAL TESTS A"!D P_OCEDUR}_5

_0pellant Valve Proof Pressure and Leakage

Thrust Chamber _rroo_ Pressure a_.q Leakage

Propellant Valve Electrical 'Icsistance

Propellant Valve Dielectric Strength

Propellant Valve Fu_ctional

Weight Dete,m_Ination

Thrust Chamber Assembly Firin'g Procedure

Dec ont_m_inatioa Procedure

Propellant Vglve load Analysis

Propellant Valve R_noval
ProPellant Valvo Orlf_ce Removal

}IJVi;_DI';_'_I_T AND SbRVICI,; i,l,"Z TESTS

T)u'ust ChandLer Assembly Number One

Thrust Chamber As_,er._]y E_m_ber _'o

Thrust Ch_,m,ber Assemb]_" N_iber Three
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT AT.TITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST CH,V,,_BFEt ASSEt, reLY - IOO//-, PART NO.{ MAC ;52-52701-277 _
NAA 2075_.O-21

2075_O-4_.O1 SHEET-.]..- OF _8-L_.0-

Reference:

1.O

E_C SOD 52-52701, Rev. F

SCOPE

This specification establishes the method of test and the

test equipment required to conduct the Design Approval
Tests ofthreeThrust Chamber Assemblies for the McDonnell

Aircraft Corporation Model 133P Orbit Attitude and Maneuver

System as specified in McDonnell Aircraft Corporation

Specification Control Drawing 52-52701, Rev. F,

paragraph 6.3.1.3.2.

P_EPARED BY: 7 /¢- ("_' DATE

'CHECKED BY} DATE

FORM '60_-B-_O NEW'6-63 '

168 }I.-1.5019-2

B

I

|
i

i

• I'"

I

|

l

|

m

D

D

D



|

g
I!

I!

II

I

g

I

I

i@
I

a

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

THRUST CHAI_ER ASS_,Z/_Y - _0_/

207540-401

Reference: a)_C SCD 52-52701, Revision F

2.0 APPLICABLE EOCU%_NTS

PART NO._ MAC 52-52701-2"/;'7
L.NA A 20'7540-21

SHEET..._.20F1.S9 -
,., ,

2.1

2.2

The documents listed in this specification are for reference

only except those marked with an asterisk(*). If the require-

ments of this specification differ from those listed below, the

requirements of this specification shall govern, except in the

case of SCD 52-52701 which is the contractual controlling document.

NcDonnel_Atrcraft Speclflcat]qns

SCD 52-52701 Specification Control Drawing, _%C F_del

133P, Orbit Attitude and Faneuver System
Rev. F, d_ted 9 August 1963. (CONFIDENTIAL)

"Report #8392 Standard Eng_neerlng Responsibilities

Technical Data Requirements and Product

Support Recommendations, Mo_el 133P SCD

_iuipment, dated 8 October 1962.

Report #8518 General Electrical resign Requirements for

Electrical F_uipment and Equipment Utilizing

Electrical Power for _C Model 133Pj dated
1 _hy 1962.

_fcDonnell Aircraft Dray_rFs

2.3

Drawing 52-52067

Drawing 50661/

Drawing 506737

Milita_- _c _ *Sv ci_ca_ora

MIL-E-5272C-I

Modification - ICY_ TCA Nozzle Extension,

dated 19 February 1964.

Elbow

Union [()i_

Environzental Testing, Aero and Associated

_!uipmcnt, Gcne_l Specification for, dated
20 Januar_ 1960.

PREPARED BY: DATE ,APPROVED FOR NAA:

_: Knlffin 7-ZV-&_

.£n-IE'_E D BY( , DATE ,....x_/__//...,_/_

FORM 6o_l-_-]ioNEW 6-63

R--15019'2

DATE
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A OlVl61ON OP" NORTH AMCF_ICAN AVeAT_ON INC

DESIGN APPROVA'L TEST OF CO,_gPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.,

2.3

MAC 52-52701-2??
THRUST CHA_IB'ERASSL_BLY - IOO#PART N(l{NAA207540_2.. 1 .

207540-4+01 SHEET 3_3__OF!80.

biIL-L-25567 Leak Test Co:npoun_, Ox$,gen Sy_e_.m, '

(continued) dated 7 January 1959.

MIL-P-26539A Propellant, Nitrogen Tetroxide, dated

31 July 1961.

MIL-P-27$OIA Propellant, Nitrogen Pressurizing,
dated 7 November 1960.

MIL-P-27&O& Propellant, Monomethyl Hydrazine,

dated 3 April 1962.

MIL-A-6091B Alcohol; Ethyl ,Specially denatured,

dated 12 January 1962.

2._

Federal Stock No.

6830-263-98_2

Helium

Bock.,etn_,e spec_iCat.ions

RAO IO?-O03 Fusion _,;eldingof Rocketdyne
Components, dated 18 October 1961.

* RA0220-232

*RAO220-3&9

_P&O 112-O02

*RA0220-290

SE7 2075hO Assembly Data Reduction

and Adjustments, dated 15 Jul_ 1963.

(CONFIDm;TIAL)

SE7 Thrust Chamber Assembly Acceptance

Testing, dated 2 January 196&.

Lubricants, _ti-Seize Compounds and

Gasketing Type Seal Compounds for Rocket

Engines, dated 29 July 1963.

SET Weigh_ Determination, dated Oct 2,
1%3.

. .. ...... ,... • , ,

PREPAREDcHECKEoT,G,By..../_j_BY:Kniffin _//4/_DATEDATE/ APPROVED/j_._FOR"ANAA" DATE A_E

FORM 608-t_-hO N[w 6-_J; "'
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DESIGN APPRO_/AL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAI.BER ASSE._BLY - i00#
PART No'MAC

"LNAA
207540-401

COMPONENT

TEST NO.

NAME
52-52701-277

20'7540-23.

SHEET-_.-4 OF 18___O

Acceptance Test Instrumentation

Requirements, dated 9 August 1961

In Place Brazing of Tube_and Fittings

for Sp_ce Engines, dnted 30 December 1963

Ultrasonic Cleaning of Space Engines

Hardware, dated 20 June 1963

Cleaning Sp_ce Engine H_r_ware by
Liquid Flushing, dated 24 October 1963

Chemical Cleaning Of Filter Elemsnts

for Space Engines

SE7 Propulsion System Inter and Intra

Plant Handling, dated 20 Yarch 1963

SET Prop'ulsion _ _ •_y.tem , Preparat_.on for
Customer Delivery, dated 4 September 1963

Pulse Performance Data Reduction

Procedure, _ted 22 July :1964

Environmentally Controlled Areas,

Definitions and Specification for, dated
2 December 1963

2.4
(cont 'd)

2.5

"RA0201-050

*_O607-009

"RA0610-O02

*RA0610-O03

"RA0610-OO9

"RA0616-C05

"RA0616-008

SEM4388-4040

*FEM 25.01 G

Rocketdyne Drawings

Drawing 207540 (-2/)

Drawing T5030469

.Drawing 99-IC4&17

Thrust Chamber, I00 Ibs, 9 Min., Assy.

of, dated i0 July 1963

Pressure Test and W_ter Flow Fixture,
dnted lO December 1962

Propellant Valve Outlet Adapter,
dated 30 January 1964

PREPAREDBY" DATE I_PPROVEDFORNAA"

__,C-. Knlffin (- 27- _._ I \

FORM60_'-B-hO NEW6-63

DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO..

..... NO _FMAC 52-52701-2?7
NAME THRUST CHAMBER A.SS_eLY- 100# PART "LNAA 207540-21

,2075/t0-/_01 SHEET-3- OF 180
.... ',

2.5

(cont'd)

Drawing 99-I06126

Dra_ing 9017844

Drawing 99-Io6 715

Drawing 99-106716

Drawing 99-I0_717

Drawing RK 398-10035

Drawing 99-I06926

Drawing 99-106 727

°

Adapter- Fitting, Assy. of, dated
22 October 1963

Seal Assembly, Thrust Chamber Dra_n,

i00 ib TC, dated ii September 1962

Tube, Assy of, (Fuel), dated

Tube, Assy of, (Oxidizer),
dated

10C_ TCA Installat_on (DAT),
dated

Sh_pp[ngContainer, SET TCA (100#) with

Extended Inlet Adapters, _ated23 Sept. 6_

Propellant Valve Orifice Adapter,(85&100)

dated, 22 september 1964

Rr0pellant Valve Orifice Adapter, (85&i00)

dated ,23 September 196h

/ -

PREPARED BY: /o-/_-2_TE4-"T.G. Kniffln 7-t0 '_6

/
"{_ri_,CKE D BYL DATE

FOR_,"6--_-_B--_0-NEW 6-63

APPROVED FOR NAA" DATE

_/- (/ J/
17'2 ............... 1_15019-2
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A OIVI61ON OF NORTH AMI_RIC* tl AVIAIION, iN,?-.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

N [MAC 52-52701-277
COMPONENT NAME. THRUST CHA,V_ER ASST2_LY- 10(t4.-PART (1LNAA 207540-21

TEST NO. 207540-401 SHEET-_- 6 OF 18_0

Reference: (a) NAC SCD 52-52701, P_vlsion F

3.0 C_L E_UIRE_NTS

3.i _f__fg/X

All safety precautions necessary to comply with this procedure

shall be in accordance with Rocketdyne Safety Department

Directives.

3.2

3.3

3.4

Handl!n_

All inter and intra plant handling and packaging shall be

accomplished per the requirements of Rocketdyne Specification

RA0616-O05 when the TCA is being transported, or stored between

test, except that components with extended inlet tube adapters

be packaged in Container RK398-10035 . Adequate

measures shall be taken to prevent accidental damage to ths

TCA at all times.

photographic Coygrape

Photographs shall be taken of each different test setup and

shall be included in the final test report. Three preliminary

copies of these pictures shall be forwarded to the Rocketdyne

Gemini Project Office within 14 days from the exposure date.

Photographs shall be taken of _sch d_fferent test setup and

shall be taken of the component after any malfunction.

Sufficient views shallbe taken to provlde complete visual

coverage of the failure, including photomicrographs when

applicable.

Instrumentation (paragraph6.2.1.2 of reference a) ; "

All test perameters shall be assigned a tolerance of ±2% of

the specified value unless qtherwlse speclfied herein.

PREPARED BY: DATE

T.G. Knlffln _-|O-C4

APPROVED FOR NAA:

A

-v7' )''-- ,'/
FORM 60_,-B-40 NEW 6-6.q

REW_ION A ___'

DATE
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& OiVl_lOhl Ol I" NORTI4 AMI_HICAI',I AVIATION. INC;

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO,

THRUST CHAk.3ER ASSFI..q3LY- IO(_.JPART N_MAC
NAME LNAA

207540-401

52-52701-27?

cont'd)

All _nstrbLmentat_ on employed for monitoring the required

test parameters shall be callbrate6 to insure attalnr, ent

of mlnimum steady-state accuracy of +2% of the full scale

range of the !nstrumentatlon heine uced - except where

irmtrumentatlon accuracy _s otherwise specified.

Cal_brat_on records shall be zalnta_ned an_ made available

to authorized personnel upon request. Hot f_re instrumenta-

tion shall be in _ccordance with specification RA0201-050

and Table I of th_s speciflcatlon.

Maintenance (paragraph 6'2.3 of reference a)

• Servlc_ng, a_Justment, or replacezent of parts sYall not be

permitted unless speclfJcally stated in th's specif_cation.

Lubrication of f_ttin_s is p_rmitted per P_0i12-002.

3.6 Failures (paragraph 2.5.2 of Mc/onnell Report 8392)

In the event t}:_t the component fa_is to pass an}, part of

the Design Ap[roval Test, Inzed_ate!y di_cont_nue all

testing of that component and notify the Rocketd)_ne Cemlni

Project Office.

_'e_onnell Aircraft Corporation an_ Rocketdyne shall Jointly

'i review the failure and determine the corrective action to be
_& taken an4 the point in the test procedure whe, e rete_tlng

" '_F " _s to begin. .
/

3.7 Test ::_tDg_[n_z_= (paragraph 6.2.1.3 of reference a)

Kn!ff_nLl,ll_% I /_,, ,,., _ "
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MA_'_EUVER SYSTEM

COMPONENT

TEST NO,

NAME
THRUST CHA}._ER ASSE:._LY - I00#

207540-401

PART NO.{ MAC
NAA

52- 52701-277

207540-21

3.7

(cont'd)

3.8

Each [esign Approval Test shall be w].tnessed and the test

data certified by Rocketdyne inspectlnn, and certified by the

Government Inspection Agency having cognizance at the testing

facility. McDonnell and Govermnent inspectors shall be

notified 4 hours in advance of all test=.

MAC Engineering shall be notified 3 days in advance of the

schedule date of any Design Approval Test. If MAC Engineering

indicates a desire to witness any test, notification shall

again be performed 4 hours prior to the beginning of the test.

Actual testing shall not co_ence prior to the arrival of all

•witnesses unless prior waiver is obtained. Notification of

the MAC Resident Engineer-lag Office shall constitute

notification of _t_C Engineering.

• .Cleanliness Requirements ..

Hot Fire Test and Decontamination Facilities: During the
time that the TCA Is being installed in or removed from a hot;

fire test facility or a decontamirmtion facility, the TCA

propellant valve inlets, when open, shall be protected, by a

plastic enclosure. A low volume nitrogen purge, filtered

through two, lO micron absolute, stainless steel wire mesh

f_lters, installed in series, shall be used to prevent

entrance of foreign material into the enclosure.

Other Test Facilities: The propellant •valve inlets shall not

be directly exposed to an environmental atmosphere which does

not meet the requirements of a Class IV area as specified

in Rocketdyne Plant L_ngineering h:anual F_M 25.01G. It shall

be a requirement t_t a ten (i0) micron absolute wire mesh

stainless steel filter be installed on the propellant valve

inlets in a Class IV area. The. entire_tesZ_s_tu_'shall _e

&ssembled_,and dlsass_zblcd lfi a Ola_s .IV area. ,= -'

lED FOR McDONNELL
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A O{V{${O N OF NORTH AI_'4CMICAN AVIATION. IEIC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CF_..'."YERASSEI._,LY - 100/I
COMPONENT NAME.

207540-401
TEST NO

g

C!ean]ng of Test Setup Hardware: The ten micron absolute
stainless steel wire mesh filters shall be cleaned per

Rocketdyne Specification _0616-9T9 and store_ in polyethylene

bags until ready for use. _lllpore filter housings shall be

cleaned per Rocketd}me Specification RA0615-003 prior to
insba]lat!on of the new Nillipore filter clemens into the

housings. The Millipore filter assemblies shall be stored in

polyethylene bag s until ready for use. The lines which are to

be used between the tezt setup f_lters and the TCA shall be

cleaned per Rocketd'yne Specif!cgtlon i<_OClO-O02 each time the

filters are _nstalled _nto test setup. Test setup hardware,

which is too large for polye_:y!ene b_Fs, shall be protected

by appropriate closures, which have also been cleaned so as
not to lower the level of cleanliness of the hardware.

Dsta: Eata shall be recorded d_rectl y on the applicable data

sheets inserted _fter each test of this spec_fleatlon. All
raw data shall be identified rehtlve to the test to _hlch it

pertains. That ray data specifically requested by MAC Engineer-

ing shall be further identified rel_t!ve to _ramet_- measured,

callbrat_on f_ctors, etc. and shipped to _C, St. Louis. Reduced
data sLall include graphlcal presentnt[ons and time histories

of all pertinent performance parameters.

Piscus_ion of !_sta: In the final report all pertinent data

obtained _n *Jhe UAT series sh_ll be analyzed and d_scussed.

Any s_Eniflcant trends leading to pertinent conclusions or

recommendation for further testing shall be covered.

Acceptance Test ._ata: _cceptanae test d_ta shall be retained

and be included as part of the final report for this component.

_.EPARED BY: DATE APPROVED FOR NAA: DAT£ APPl:t(I_£_DFO_cOO__,.,,.s_[J
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

THRUST CILA.MBLR ASSEEBLY - 1OO#
NAME

20'75_0-_01

.... .52-52701-277
PART N 0._ raat; 207§/÷0-2 !

_-NAA

SHEETIO 0F1£' .0.-

3.10

3.1

Component Test Modification

The propellant valve inlets of each TCA shall be modified

following Pre-Test Inspection by the addition of an inlet

tube adapter. See Figure 12 . Attachment of the adapter

shall be by brazing in accozdance with RA0607-OO9, Failure

at the inlet adapter or the braze Joint during subsequent

testing shall not constitute a failure of the TCA.

SampllnE and Analysis of Propellants

Samples of propellants shah be obtained for analysis whenever

prope.!_lants are introduced into the test facility tanks and !

at least once daily, during the time that DAT hot fire tests :

are conducted, for the .pur_se of specific gravity determln- :

ation.

Samples of propellants shall be obtained for analysis whenever

propellants are introduced into the test facility tanks and

at least once weekly, during the time that DAT hot fire tests

are conducted_ for the purpose of propellant composition
determination.

The data of the most recent analysis shall be recorded for

each hot fire test. However, in the event-that propellant

tanks are filled between DAT hot fire tent subsequent hot

fire testing shall be delayed pending the results of the

analysis of the new propelL_ant.

PREPARED BY: DATE II',.PPRO',/_D FOR,_NAA:

T. o. Kn_ffin _!/_I_4 I /t//;';._
CHECK,OB;} r' / 0_ E' I /"_/_'_ ('<':< C

FORM (_)O-B-40 NEW 6'-6'3

DATEI:%.?'_F'RO_-D_ORMcDONNELL/OAi_.

I],--15019-2 177



DESIGN APPROVAl.. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT • NAME

TEST NO,

TIIRUST CHA,V'_ER ASSE,'.._LY- IO_PART No.[MAC
LNAA

207540-401

i,

52-52701-277

207540-21

SHEET II OF 18..__

3.12 Abbrevlat_ons

3.13

_ , ,, ,,

_bs "

AC

b

cps
DAT

I)C

F -

Freq

GN_
He
Hr

L
MAC

M.In

NOM

OAPS

Prop •-

psia

psig

SCC

SCD

Sec

TCA

U

V

_ -.

Absolute

Alternating Current

Bracket

Cycles per Second

Design Approval Test
Dire ct Cu trent

Fahrenheit

Frequency

Acceleration of Gravity

Gaseous Nitrogen
Helium

Hour

Lower "

McDonnell Aircraft Corporation

Minimum
Nominal'

Orbit Attitude and _neuver System

Propellant

Pounds per Square Inch Absolute

Pounds per Square Inch Gauge

Root - Mean - Square

Standard Cubic Centimeters

Specification Control Drawing

Seconds

Thrust Chamber Assembly

Upper
Volts or Valve

_ximum Pressure

Post Test Hardware Disoosltion

Upon successful completion of all Design Approval Test, the components

shall be cleaned as required for shipment, packaged in accordance with

RAC616-OOS, and shipped directly to _C, St. Louis. This shall not

include components which fall durlng FAT and for which a failure analysis

is require(I, except that components show_n C unusu_l fa_],re

PREPARED BY: DATE

T.G. Kniffin 4/141CZ _

CHECKED BY'./" DATE

FORM 60_'B-40 NEW

APPROVED .FOR NAA: DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

THRUST CHA2._ER ASSEMBLY - I00# N(I cMAC4 52-52701-277
NAME , , PART L.NAA 207540-21 .

207540-401
180

_ SHEET 12 OF • =-

3.13

(cent')
modes shall be mede available to MAC following Rocketdyne failure

analysis.

3.14 Definitions

"Duration - Total time from "first indication" in starting sequence

to 2%-of-maximum thrust point in the shutdown sequence.

Impulse, Mean Specific - Total impulse divided by total weight of

propellants consumed.

Impulse, Specific - The thrust in pounds divided by the propellant

consumption rate in pounds per second.

PREPARED BY: DATE

T.G. Kniffin _/14/(4

CHECKED BY:/ DATE

"ORM 60_-B-[iO NEW

Impulse, Total- Area under the thrust-tlme curve.

"Pulse - A pulse includes all events from the "on signal" to

2-percent_of-maximum $hrust : point in the shutdown sequence.

uSignal, ON - The signal to open the propellant valves. This is

the start of the startlng sequence.

"Signal, OFF - The signal to close the propellant valves. This is

the start of the shutdown sequence.

*Signal Width - Time from "on signal" to "off signal".

*Time, Shutdown - Time from "off signal" to 2-percent-of maximum

thrust point in the shutdown sequence.

"Time, Effective Firing - Time from 90-percent-of m_ximum thrust:..'.

point in the start sequence to the 90-percent-of-maximum thrust : -4

point in the shutdown sequence. 1

Lockup Pressure- Pressure immediately upstream o£ the propellant

Valve prior to TCA operation.

* See Figure 1_

•P_--15019-2
179
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FOR

DESIGN APPROVAL TEST OF COMPONENTS

THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THR_TC_R ASS_.,'_-IO0_ART,.NO_ MAC
'I.NA A

207540-401

52-52701-277

207540.-21.

SHEE/_'zoF18o

3.14
(cont'd)

Soakout Period - Time required for slowest TCA skin

temperature to stabilize and drop 5°F to verify that
peak temperature has been reached.

 EOBYOE OAE
_Cl_E'_.KED BY: DA:I'E

._c¢:- " i

_o_:_5 NEw'6-63 "
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A OlVlSlON ol e NOnTH AMCRICA_ AVIATION, INC

)ESIGN APPROVAL TE ;T _)F

FOR THE ORBIT ATTITUDE AND

COMPONENT NAME THRUST CHA_

T EST NO.--- 207540-401

Reference: MAC SCD 52-

4.0 Test Program

I

I

I

g

II

il0
II

g

DESIGN APPROVAL TEST OF COMPONENTS

MANEUVER SYSTEM

THRUST CHAMBER ASSEM3LY- ICC_PAR T N0._'MAC 52-52701-277 _
N AA 20751_0-21

' 180.
SHEET ]-30 F._,..,-

SCD 52-52701, Revision F, Figure 12

4.1

Three _Thrust Chamber Assemblies (P/N 207540-21), having
passed the acceptance tests of RA0220-349, shall be

subjected to Design Approval Tests in accordance with the

requirements herein specified. For purposes of
identification during the DAT program, the three TCAts

shall be designated "one" through "three", respectively.

Test Sequenc_

The following paragraphs list each TCA, the applicable"

• -environmental and service life tests for that TCA and the

operational tests and procedures which will be used to

demonstrate SCD compliance. The tests for each TCA shall
be performed in the order listed.

i _,

_D BY_ DATE [_PROVED FOR NAA: DATF __

FORM 608-B- 0 NEW \--6 3 "g
r,_-15o19-2 181
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A DIVII_ION OPt NOItTIt At,_IEfAICAN AVtATq(_N, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

THRUST CHAY'_ER ASSE,VBLY _ 10(3# PART NO. SMAC.NAME
tNAA

207540-401

52-52701-277

207_40.-21

sHEET_0F's°
4.1.1 Thrust Chamber Asse_bl z Number One

Pre-Test Inspect_om

Weight Determ_natioa

Para. Page

7.i.I

6.6

Vibration 7.1.2

Propellant Valve Proof Pressure & Leakage 6.1

Thrust Chamber Proof Pressure & Leakage 6.2

Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant Valve Functional 6.5

Visual Inspectlom

Mechanical Shock 7.1.3

Propellant Valve Proof Pressure & Leakage 6.1

Thrust Chamber Proof Pressure & Leakage 6.2

Propellant Valve Electrical Re_!stance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant Valve Functional 6.5

Visual Inspection

Temperature Shock 7.i.4

Propellant Valve Proof Pressure & Leakage 6.1

Thrust Chamber Proof Pressure & Leakage 6.2

Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4

Propellant Volve Functional 6.5

DAT Duty Cycle to Failure

Disassembly and InspectiGn

SCD

Reference

6.2.3.i7.1

6.2.3.1

6.2.3.1

6.2.3.2

6.2.3.3

6.3.1.3.1

6.2.2.1

6.2.3._

6.2.3.1

6.2.3.1

6.2.3.2

6.2.3.3

6.3.1.3.1

6.2.2.1

6.2.3.7

6.2.3.1

6.2.3.1

6.2.3.2

6.2.3.3

6.3.1.3.1

7_.5 6.3.1,3.2,2

7,1.6 6.2.3.20

PREPARED By: DATE IAPrROVED.FORNAA:/,,___ DATE _

T.G. Knlffin ?. Z:_-_ • "

_.-._o,,,: o_, /_.-'.,-_<.,.
-- _._._._, ,1_ l_.-f-_l
FORM Eg)_-B-b,O #_3"

182 1_15019-2
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A DIVIIlION OI I" NORTH AMf..fill_..AN AVIATION. INI_

FOR

DESIGN APPROVAL TEST OF COMPONENTS

THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST CH/LV37R ASSEMBLY - 10CrY/PART No._MAC
LNAA

207540-401

52-_2701-277

_7540-21

SHEET 15 OF18..__O

!
'" 4.1.4 Thrust Chamber Assembly N_mber Two

Pre-Test Inspectlon

Weight Determination

Para.

Propellant Valve Continuous Duty 7.2.2

Propellant Valve Proof Pressure & Leakage 6.1

Propellant V_ive Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4
Propellant Valve FuncMonal 6.5

DAT Duty Cycle to _nlmum Duration

Burst Pressure

Weight Determination

Disassembly and Ins pectiom

SCD

Page Reference

6.3.1.3.2.2

6.2.3.1

6.2.3,2

6.2.3.3
6.3.1.3. i

PREPARED BY: DATE IAPPROVED FOR NAA:

! ,//,
C_ED _,_: °ATE cctL

ED FOR McDONNELL
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A DIVISION OF NORTH A_kqc_C,&f_4 AV0ATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO
,,=

NAME
THRUST CHAFBER ASSEmbLY - i0_

2o754o-4ol

52-52701-277
PART NO r{MAC

LNAA 207540-21
1o 180

SHEET-- OF__

4.1.5 Thrust Chamber Assembly Number Three

Pre-Test Inspection

Welght Determinatloa

DAT Duty Cycle to Guaranteed Life

Weight Determination

S_D
Para. Page Reference

7.3.1 6.2.2.1
6.6 6.3.1.4.1

7.3.2 6.3.1.3.2.2

6.6 6.3.1.4.1

Explosive Ahmosphere (Prop valves only) 7.3.3

Propellant Valve Proof Pressure & Lea_ge 6.1
Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.4
Propellant •Valve Functional 6.5

Fuel & Oxidizer Reslstance(Prop valves only) 7.3.4

Propellant Valve Electrical Resistance 6.3

Propellant Valve Functional 6.5

Propellant Valve Eielectrlc Strength 6.4

Propellant Valve Proof Pressure & Leakage 6.1

Propellant Valve Load Analysis 6,9

Disassembly and Inspection 7.3.5

6.2.3.13
6.2.3.1

6.2.3.2

6.2.3.3
6.3.1.3.1

6.2.3.18

6.2.3.2

6.3.1.3.1

6,2.3.3

6,2.3.1
6.2.3.26

6.2.3.20
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO

THRUST CHA_ZEk AS[;E_LY - i<<_

2075&O-401

52-52701-27?

PART NO.{ MAC

SHEET 17 OF!_0

Reference :

5.0

5.1

5.1.1

5.1.2

5.1.3

5.1.&

5.1.5

5.1.6

5.1.7

_.].8

5.1.9

5.2

5.2.1

>_C SCD 52-5,!701, Rew'sion F

EQUIPmeNT AND MATERIAL (Equivalent items ,may be used)

_tnt,_r_al .

N_tro[en tetro:<i6e - X!D-P-26<99A (Ox'diz{_r) (O._ H20 per_issable

Monomethyl Hy@razine - I<IL-P-27£O£A (Fuel) for Hot-Fire Tests onl

N_trofen Gns -MIL-P-2740]._

Freon TF - Corxerclal Grade

But:_nt' - Commercial Gr_e

Hel_um - Federal Stock N_mber 6830-263-98A2

Alcohol- },IIL-A-/091B (Rp.agent grade isopropyl alcohol, AM

C_M SOC standard "s considered equivalent)

Leak _::+, Cor.;'oun_i - MIL-L-2_567

Water- [;'_:t';;e/ au-:/cr-F.,e-i_':nfized (pH: 6.5 to 7.5)

Special Ec:':_ment

Hot Fire Fnc'l't y

A f_cility capable of statdc f'ring t.e TCA's at hot}_ _b'_:nt

conditions an5 at z sii:,ulated 2re_'_sure altit'.:de of ICO,OOO feet

or greater.

Suitable equiFment to provide and utilize hot GN 2 purge, Ap_ydrous

Isopropyl Alcohol an(: Freon TF fluids for decontamination, flushing

_n_ cleaning the TCA after f_ring.

The f-_cil_tv shall be eeu'[:pe_, to meet the instruncnt_t._on

requJ, rcmeni,_: of Table I.

PREPARED BY" DATE APPROVED FOR NAA: DATE AP'F'R'ovED FOR McDONNELL
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST. NO.

NAME
THRUST CHA_BER ASSE,_LY - i00#

207540-401

PART N(I[ MAC 52-52701-277
L NAA. 207,540-21

SHEET I--8--8 OF 18__0

5.2.1

(cont 'd)

The facility shall be equipped with a thrust mount designed

for thrust vector determination during steady state operation.

The facility shall be equipped with a high natural frequency

thrust mount for axial thrust determination during EAT duty

cycle operation.

The facility shall be equipped with a TCA firing control system
consisting of a regulated DC power supply, the TCA installat_on

wiring as shown in the MAC SCD 52-52701p Ray. F, Figure 18 and

an automatic programmer capable of controlling the pulse sequence

and duration per Table If.

The facility shall be equipped with a propellant feed system

per Figure 6.

5.2.2 Vibratlon Testln_ Facility

The facility shall be capable of vibrating the TCA at frequencies
of 5 to 2000 cps and at the random vibration power spectral density

per Figure 8.

The facility shall be equipped with a servo control unit for vary-

ing the vibration frequency logarithmically.

The facility shall be equipped vlth a Ling ASDE 80 equalization

console and a Ling power amplifier to control the random vibratlon

input.

The facility shall be equipped with a test fixture to which the
TCA can be attached by employing simulated spacecraft brackets

and use of its attach points shown in Figure 7. The test fixture

shall be capable of being mounted on the vibration _mchine such

that the TCA can be vibrated along each of the three mutually

perpendicular axes shown in Figure 7. Provision shall be made for

APPROVEDFOR NAA" DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST Ci4_._ER ASSEbgLZ - 100# PART Na rlvlAc 52-5270!-277 _
t NAA 20_540-2Z ...

20/540-401. SHEET 1__9 OF180

5.2.3

attaching the extended propellant valve inlet lines to the test

fixture.

The facility shall be equipped with accelerometers with an accur-

acy of 15% from 5 to 2000 cps, and a natural frequency over 30,000

cps,

The facility shall be equipped with a multichannel oscillograph

for recording the accelerometer output during the vibration sweeps.

The facility shall be equipped with a multlchannel FM magnetic tape

recorder for recording the accelerometer output during the random

vibration.

The facility shall be equipped with a Ballantine True RFS Meter to
measure the RzS G acceleration.

The facilityshall be equipped with a Technical Products Company

analyzer to analyze the accelerometer output power spectral density

shape.

TemperatureChamber

An enclosure in which the TCA or the TCA propellant valves

can be exposed to air temperatures of -40to 20OF. The

temperature chamber shall be capable of maintaining any

specified temperature within this range to ±5F. The air

temperature shall be continuously recorded. The internal

volume shall be sufficient so that all applicable test

procedures can be accomplished. Instrumentation shall be

provided for continuous recordir_ of chamber temperatures.
I
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A DIVISION Ol, r ".,tORTV_ A_._ER;CAN AVIATION. Ir'.,IC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME
THRUST CHAMBER ASSEmbLY - i00#

207540-401

PART NO.4"MAC 52-52701-277
LNAA 207540-21

SHEET 20 OF 18.__0

5.2.4 Shock TestlnR Facility

The facility shall be capable of imparting half sine wave

shocks of 15 +1.5 g magnitude and ii ±I.0 millisecond duration.

The facility shall be equipped with a rigid Jig test fixture

to which the TCA shipping container, as specified in RA0616-0C8, ,

can be rigidly attached. The rigid jig test fixture shall be

capable of being mounted on the shock machine such that the TCA_
in its shipping container, can be shocked along the plus and minus

direction of each of the three mutually perpendicular axes shovn

in Figure 7. The facility shall be equipped with an accelerometer

(Statham, Model A5TCA-50-35C) which shall be mounted on the

rigid Jig test fixture.

The facility sbmll be equipped with an oscilloscope (Tektronix,
Model 535 or 564) for monitering the accelerometer output.

Z : •

_E,_,_E,J.Yi DATE

T.G. Eniffin 7-/o-_4
CF_ECKE,DqY: DATE

_ORM 6o_-a-]lO 'NEW 6'63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

_h_UST CHA]_LR ASS_LY - I0(_!

2075l)0--A01

PART NO_ MAC 52-52'701-277
LNAA 2075;,0-21

SHEET21 OF_-

5.2.5

5,2.6

5.3

5.3.11

Electronic Cycler

A device which can be used to cycle the propellant valves

at cycle rates of 1,2,3,4, and 5 cycles per second. A cycle

shall consist of poppet closed to poppet open to poppet

closed. The cycler shall include a comzter for counting
the cycles.

Electrical Harness

A moisture proof Jumper assembly incorporating at one end

two BerMix MG06-_-&S plu_s potted _ accordance with

RA010_,-C06. Each lead shall be identified accordin_ to

valve (oxidizer or fuel) and Din (A, B, C or D). See

Figure 1. This electrical harness shall be used _uenever

electrical power is supplied to the TCA.

St_]dard _eu_atic and H_draulic Equipment

Pressure Gauges " "

G I, G2 - 0 to 600 psig, +I/_ % accuracy, full scale

G3 - 0 to 1000 psig, +1% accuracy, full scale ....

G_ - 0 to 1000 psig, +I/h % accuracy, full scale

I

PREPARED BY: DATE IAPPROVED__ FOR NAA: DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.
,, J. . •

TiLEUST C}iA.M]_ER- 10_i

207540-401
PART NO._ MAC

LNAA

, . ,.. ,, . , ,

52-52701-272
207540-21

SHEET_ OF 180

5.3.2

5.3.3

5.3.k

5.&.I

5._.2

5._.3

5.4.4

Valves

VI, V2 - I/_" hmld valve, O to 1000 psig

Regulators

.RI - I/&" pressure regulator, o to 1000 psig

Filters

FI - 2 micron nominal, lOmicron absolute stainless steel
wire mesh

F - Miilipore filter, CA12 A&O 00; Housing, l._ 28720-12
2

Standard Electrical Equipment

(Equivalent ite_r.s may be used)

DC Power Supply - 0 to 36 wc

AC Power Supply - 110 VAC nominal, 60 cps

Oscilloscope - Hew].ett Packard, Model 122 AR, dual trace
(for Propellant Valve Functional)

Milliammeter - WestonModel 1951, O-200MA Range

• G-, Knlffin _
.?_-to.- _4
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO,

q_,RUST C}UJ,33ER ASSD_LY - 100#

2075&O-AO1

52-52701-277

PART No'MAC 2U75AO-21
"LNAA

SHEET 23 oF18-.:__0

5.4.5

5.A_

5.4.?

5._.8

5._.9

5.4.1o

5._ Ii

5.&.12

5.5

5.5.1

5.5.2

5.6

5.6.1

Switch - l_O watt minimum power rating

High Voltage Leak Detector - Associated Research, Model h11

Impedance Bridge - O to 50 ohms, +1/10 % accuracy

Voltmeter - Hewlett Packard, Model &12A, O to 30 VDC and

O to 1OO VDC, +I % full scale accuracy

T_apera.ture Recorder - Leeds and Northrop, -+3 % accuracy

Thenaocouple - Bare wire junction, accuracy class D per

_)2ol-o5o

Mercury Switch -20 watt minimum power ratin_

Resistor - 0.1 ohms

Standard Leakage Testing Equipment

Burette - 25 ml, O.1 ml graduations

Beaker - J,OOml

Miscellaneous Equi _.ent
)

Pressure Test and Water Flow Fixture (Throat Plug) - '"

P_4 T5030469

C_nera-Polaroid (with oscilloscope adapter)

Propellant Valve Inlet Adapter

Adapter - P/N 99-106126-31

PREPARED BY" ]-)CrtJ, D,AT_ APPROVED FOR NAA" DATE'"A-PPR_ F{JFIMCUUN:R_'-U-//CI_E---- ---" -^'-'"'" _

T. G. Yadffin 4//4/C4 __
CHECKED 'BY: , DATE'

rORH 6OS-S-hO NEW6-6 3 ......

I_15019-2 .... .191



A OaVISION OF NORTh4 AI',AIKROCAI"q AVIATION. INC

I!

II

FOR

DESIGN APPROVAL TEST OF COMPONENTS

THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME
T::USTc.AI_:-:R_s_.=LY- ,oo# MAC_2-52vo_-277

PARTNO.{NAA 20751,O_2I
207540-_,01 .SHEE?2,_O118..(_

5.6.3

(cont inued )

5.6.&

5.6.5

5.6.6

Elbow - }_%C P/N 506612-5 -5

Union - MAC P/N 506737 -5 -5

Scale - O to 25 pounds, 0.01 pound subdivisions

Stop Watch -One second subdivisions

Seal Assemb]_ - 90178_

T. G. Kniffin

CHECKED:BY: DATE

FoRt_60_-B-_O' NEW6'63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

MAC = 52-52701-277Th_.UST CHM'BER ASSEb_LY - 100# PART NO. NAA 2075/+0-21

2075&0_4 u_ _5 180:-OPERATIOt,_AL TESTS AND FROCEE)_.F.,S TEST NO. SHEET--. OF '---

Reference

6.0

l._C SCD 52-52701, Revision F

Operational Tests and Prgcedures

This section contains those procedures which shall be used in

conjunction with the Enviromental and Service Life Tests to

demonstrate SCD compliance.

PREPARED BY: DK[E

T.G._iff_ _11_./_4
d _

'CHECKED BY:/ DATE
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A r,)IVISION OP NOR'lrld Ak41[FIICAN AVIATION, iNC..

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CI_APBER ASSEt.B,LY.- I00#

PROI:'ELIAt_VALVE PROOF PRESSURE

NAME OF TEST AND 12,AKAGE

MAC. 52-52'701-277PART NO. NAA, 207540-21

-401 2
TEST NO. 20?540 SHEET,.,6 OF 180

'...... ', ,',

Reference: }L_C SCD 52-52701, Revision F, Paragraph 6.2.3.1

Propellan% Valve Proof Pressure and Leakage

Install the TCA in a test setup as shown in Fi_cre 2. If the

propellant valves have been removed from the TCA, they shall be
equipped with propellant valve outlet adapters. Do not attach
the leakage sensing llne at this time.

NOTE= It shall be necessary to perform this test In a

hazardous test cell. See paragraph 3.8.

Slowly adjust the regulated helium supply pressure at the

oxidizer propellant valve inlet to 500 ±_0 psig as indicated

by the pressure gage.

Maintain this pressure for a period of not less than three
minutes.

De-pressurlze the propellant valve.

Adjust the regulated helium supply pressure to 150 ±I0 psig.

Adjust the DC power supply to 26 _+0.5 VDC.

Cycle the propellant valve three tir_es and leave in the closed

position.

6.1.9

Attach the leakage sensing llne and arrange the leakage testing
equipment as shown in Figure 2.

Adjust the regulated helium supply pressure to 500 ±_0 psig'

._., . ....
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
%

THRUST CH_ER ASS_<BLY - i00#

PROPELLANT VALVE PROOF PRESSURE
AND LEAKAGE

f MAC 52-.52701-277
PART NO l NAA 207540 21

TESTNO_q7540SOHZEET2ELOFm3%

6.1.10

6.1.11

6.1.12

6.1.13

6.1.14

At first indication of leakage, walt at least two minutes to

insure a steady leakage rate and then measure the leakage over

a period of at least five minutes with a stopwatch. If no

leakage is apparent after five minutes or if the measured

leakage is less than 0.5 ml, record the leakage rate as "less

than O.i sce He/MIN". The maximum allowable leakage is 2.23
scc He/MIN.

De-pressurize the propellant valve. Disconnect the helium

supply line, the DC power supply and the lea]mge sensing

line. Cap the propellant valve inlet port and electrical
receptacle.

Failure to pass the above tests shall •constltute a failure

of the propellant valve. See paragraph 3.6..

Repeat the above procedure on the fuel propellant valve,

Removethe TCA from the test setup. Replace all protective

covers.

_?
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A D_VI_IO_ O _" NOnTM A_r41CAN AVIATION. IRe

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME.,

NAME OF TEST

THRUST_IA_e_XASS_ - IO_
THRUST CHAMBER FROOF PRESSURE
AN13 T.VAKA(I_

MAC 52-52701-277PART NO. NAA 207.5LI.0-2!

TEST NO._5_)HIEET28 0F180:.

Reference:

6.2

6.2.1

6.2.6

6.2.9

6.2.10

MAC SCD 52-527GI Revision F, paragraph 6.2.3.1

Thrust Chamber Proof Pressure and Leakage

Install the TCA in a test setup as shom_ in Figure 3.

NOTE: It shall be necessary to perform this test in a hazardous

• test cell. See paragraph 3.8.

Close Vl"

Apply leak test compound to all welds on the TCA and to the

transition Joint between the stainless steel shell and the
ablative material on the TCA nozzle exterior.

Energize the fuel propellant valve with 12_+2VDC.

Slowly increase the regulated GN_ supply pressure to 392+10psig.
_intain this pressure for a per_od of 3+_625minutes. E_idence

of leakage in the areas specified in paragraph 6.2.3 shall
constitute a failure of the TCA.

Reducethe regulated GN2 pressure to zero and de-energlze the
fuel valve.

Repeat paragraphs 6.2.3 through 6.2.6.

Failure to pass the above test shall constitute a failure of
the TCA.

Wash residual leak test compound from the TCA with water and

blow drywith GN2.

Remove the TCA from the test setup and re-install all protective

closures.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C}LtJ._ERASSEMBLY- 100#,

PHOPELL_NT VALVE ELECTRICAL

R_ISTANCE

MAC 52-52701-277

PART NO{ NAA 20"/52,0-21

TEST NO. 20751'O'J_EE1 _9" OF I.£%

Reference:

6.3

6.3.1

6.3.2

6.3.3

6.3.&

6.3.7

_MC SCD 52-52701 Revision F, paragraph 6.2.3.2

Propellant Valve Electrical Resistance

Install the electrical harness on the propellant valves.

Provide an environmental temperature of 70__IOF.

Adjust the impedance bridge to measure resistance.

Measure and record the resistance between leads A and B of the

oxidizer valve. The acceptable resistance is as shown on

Figure I |.

Measure and record the resistance between leads C and D of the

oxidizer valve. The maximum acceptable resistance is I.0 ohm.

Repeat paragraphs 6.3.3 and 6.3.A on the fuel valve.

Failure to pass the above test shall constitute a failure of the

propellant valve. See paragraph 3.6.

Remove the electrical harness from the propellant valves and

reinstall the protective covers on the propellant valve electrical

connectors.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER sYSTEM

THRUST CHM_ER ASS_LY - 1OO/'/
COMPONENT NAME .....

F_OF_LI_dC£ VALV_ UlmUbUI_iG

STRF_JGTH
NAME OF TEST

F MAc 52-52701-277

PART NO.tN/_, 207540-21

TESTNO 207_0J_ET 30OF_eO

Reference:

6.&.?

MAC SCD 52-52701 Revision F, paragraph 6.2.3.3

Propellant Valve Dielectric Strength

Install the electrical harness on the propellant valves.

Attach ground leads to each of the propellant valve electrical

com_ector bodies by means of alligator clips.

Adjust the 60 cps AC voltage output of the leakage tester to zero.

Set the capacity compensation selector switch on the leakage

tester to "NC_E",

Connect one of the leakage tester leads to lead A of the oxidizer

valve and the other lead to the oxidizer valve ground lead.

Depress power,Rwltch on the leakage.tester, and adjust the

voltage control until 500+10V_ is indicated on the voltmeter.

If the leakage tester amme-_er reads off-scale, reduce the voltage

until approximately 80Omicroamps is indicated onthe ammeter.

Rotate the capacity compensation selector switch until a minimum

current flow is indicated on the an_eter.

Adjust the voltage control until 500+I0_.NS is indicated on the

voltmeter. -o

Observe the ammeter for a period of one minute. Maxlm_

allowable current leakage is 5OOmicro-amps.

Release the leakage tester power switch and disconnect the

leakage tester leads.

PREPARED BY: iI)/_E
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

THRUST CHAMI_IR ASS_.IBLY - 100#

STPJ_GTH

£ MAC 52-52701-277
PART NO tNAA 207540-.21

207 %0.J, Oi .....
_TEST NO. " SHEET..2._OF-_ ou

6._.I0

6._.11

6./_.12

6.h.13

6.£,.. 1/_

6.1_.15

6.z+.16

6._..17

6._.18

Repeat paragraphs 6.A.2 and 6./_.3.

Connect one of the leakage tester leads to lead C of the

oxidizer valve and the other lead to the oxidizer valve ground

lead,

Repeat paragraphs 6.A.5 through 6.&.9.

Repeat paragraphs 6._.2 and 6._.3

Connect one of the leakage tester leads to lead A of the

oxidizer valve and the other to lead C of the oxidizer valve.

Repeat paragraphs 6._.5 through 6._.9,

Failure to pass the above test shall constitute a failure of the

cxldlzer ' valve. See paragraph 3.6.

Repeat paragraphs 6._.2 through 6._.16 on the fuel valve.

Remove the electrical harness and the ground icads from the

propellant valves and replace the propellant valve protective

COVerS •
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CIL_ER ASSE'_LY - I00#

PROPELLA_ VALVE FUNCTIOV_kL

{MAC_2-_2701-277PARTNO N_u_207540-21
TES1NO207540;S_ET32OF180

Reference: MAC SCD 52-52701, RevisionF, Paragraph 6.3.1.3.1

Pr_ellant Valve Functlor21

Install the TCA In a test setup as shown in Figure 4. Pro-.
vide a temperature environment of 70 ±5 F until temperature
stabilization is obtained. Stabilization is defined as a

temperature varlationof not more than ±3 F for a 30 minute
t_e period. Cormect the current trace lead to the oxidizer

valve. Do not connect the voltage trace lead.

Adjust the presaure regulator to obtain 300±10 psig on the

pressure gage.

Adjust the DC power supply so that 26 _+0.5 VDC is read on the
voltmeter.

Close the mercury switch and record the oscilloscope current

trace with the Polaroid camera. A sample current trace is

shown in Figure 5. The maximum valve opening response time
is O.021 seconds.from electrical signal to poppet opon.

See Figure 5 for typical valve opening response c]mracterlstics.

Open the mercury switch.

Reduce the GN 2 supply pressure to zero.

Disconnect the current trace lead and connect the voyage
trace lead.

Close the mercury switch to verify that the oxidizer valve has
opened. Then open the mercury switch an_ record the oscillo-

scope voltage trace vlth the Polaroid camera. A sample voltage

trace is shown in Figure 5. The maximum valve closing response

time is 0.075 seconds from electrical signal to poppet closed.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
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|

I
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|

g
lie

I

g

U

THRUST CHAY_SR ASSEmbLY - i00#

PROPELLANT VALVE FUNCTIONAL

COMPONENT NAME

NAME OF TEST
,.,,, •

{MAC52-52701-277,PARTNO.NAA207540-21
TEST.o. 2o75_o-E_&T"o#8___°

6.5.8

6.5.9

6.6.10

6.5.11

6.5.16

Adjust the GN2 supply pressure to 3OO_IO psig.

AdJ_t the DC power supply voltage to zero.

Close the mercury switch.

Increase the L_Cp0wer supply voltage until the oxidizer

valve opens as indicated by a pressure drop. The mximum

acceptable pull in voltage is 16 VDCasindlcated on the

output voltmeter.

Reduce the ON2 supply pressure to zero.

Reduce the DC power supply voltage untll the propellant valve
closes Note deflection on milliammeter which indicates valve

closing. Record valve closing voltage. The minimum acceptable

drop out voltage is 1.0 volts.

Open the mercury switch.

Failure to pass the above test shall constitute a failure of
the oxidizer valve. See paragraph 3.6.

Repeat paragraphs 6.5.1 through 6.5,15 on the fuel propellant
valve,

Remove electrical leads and the GN2. supply.

Replace all protective closures.

t
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COMPONENT NAME

NAME OF TEST

Refe fence:

6.6

6.6.1

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CPA_2ER ASSEMBLY - lOOn#

wEIGHT DETERMINATION

[ MAC 52-52701-277

__ PART NO. l NAA 207540-21

-/.C:l _4 18o
TEST NO. 20?5£OSHEET-.:_.OF '5-Ci

_C SCD 52-52701, Revision F, Paragraph 6.3.1.4.1

Weip_ht Determination

Weigh the TCA to the nearest one-hundredth (O.O1) pound
in accordance wlth RAO220-290 and record.
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)El ;IGN APPROVAL T .-_cF OF

r IE ORBIT ATTITUDE _ND

o
T_USTC_ER AS,:E_:_LY-I00#

COMPONENT. NAME _ _,.,

NAME OF TEST FIRING PROCEDURE

Reference: _C '

6.7 Thrust Chamber Assembly Firing, Procedure_ ..

6.7.1

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

6.7.2

NO F_[MAC 52-52701-277PART
NAA 207,540-21

-i,Ol 35 18o
TEST NO. 207540 SHEET__OF

6.7.2.1

SCD 52-52701, Revision F, Paragraph 6_3.1.3.2.2

6.7.2.2

6.7.2.3

6.7.3

6.7.4

6.7.5

Inspect TCA for proper location of combustion chamber liner

chamber pressure hole, using a light source.

Install the TCA in the applicable thrust mountl6cated in a hot

fire test installation equipped with instrumentation per Table I.

Pressure check all connection_ using GN_ at 50 ±lO psig , Seal
Assembly 9017844, and leak te_t compound. The required pro-

pellant feed system is shown schematically in fig_'e 6.

For cape cycle firings, the firing duration can be controlled

automatically.

For continuous (steady state) firings the firing control shall
be manual.

For DAT duty cycle firings the firing control shall be automatic.

The pulse sequence and duration shall beaccording to the
schedule of Table II.

Open facility propellant valves. "

Pressurize facility propellant tanks to appruxlmatertu_pressure.

Open the oxidizer bleed valve to bleed entrained gas from the

oxidizer feed system. Continue bleeding until entrained gas

is eliminated as evidenced by a steady oxidizer flowmeter signal.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
T _;, , ,

THRUST CHA_ER ASSEmbLY - IOC_#

THRUST CHA,V/_ER ASSAULT
FIRI[IG PROCEEU ?X

PART NO.{ MAC. 52-52701-277
NAA 207540-21

,TESTNO2 5,4o- ° ET32oF18_t°

6.7.6 Close oxidizer bleed valve.

6.7.7 Repeat paragraphs 6.7.5 and 6.7.6 on the fuel feed system.

6.7.8 Activate altitude chamber to achieve and maintain a simulated

pressure altitude of 100,000 feet or greater. If the firing is

to be cape cycle the pressure altitude shall be local ground level.

6.7.9 Make final propellant tank pressure adjustments to obtain the

required TCA inlet pressures during steady state operatlon as

follows:

Oxidizer Inlet Pressure

Fuel Inlet Pressure

283 +I0 psla

286 ±i0 psla.

6.7.10 Turn on _nstrumentat[on. The parameters tabulated in Table I

shall be monitored and recorded during the hot fire test.

6.7.11 Fire TCA as required to accomplish test objectives.

6.7.12 Immediately follow_ng termination of firing reduce pressure

altitude to local ground level conditions. •Close the facility

propellant valves and adjust GN 2 purge pressurant to 120 ilO psig.

NO_E..(l)

(2)

' • ' -. _. 2'_ ' ,

PREPAREO _'t'i_ _ _ DATE APPRO
VED_R NAA: ' .

T,G. Knlffin

CI4EC KF--.D ,ST: DATE . W

FORM 608-B-_8 NEW 6% 3 "
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B £_:). _//...Yt_¢c.,,_ DateRev.
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20z,

Kaintain altitude following the completlon of the DAT

Duty Cycle to minimum duration. Record temperature data

during the soak out period of 20 ±5 minutes. After soak

out temperature is reached complete the Hot Fire Burst

tl_cmpeSSu-eTest ppocedure of ps_gA_ph^7.2./_ TCA skln
erasure musD nod exceea -/uu -_ alder I,AK; soaxouD.

Maintain altitude following the completlon of the DAT

Duty Cycle to Guaranteed Life. Record temperature data

during the soak out period of 20 _+5 minutes. No failure

crlterla shall be attached to the soakout temperature

after the M_C to guaranteed life.
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COMPONENT NAME.

NAME OF TEST

DESIGN APPROVAL TEST OF CO,'APONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

ERUST cmtmza _ss_r, - lOO_
THRUSTCJ'I_.IBERAssEMBLY
FIRING P,ROCEDURE

_ ',,,,

MAC 52-52701-277PART NO. 20?540-23.NAA

TEsT.o _°754°-_°_ET_o_1_-

6.7.13 Open the propellant bleed valves and purge with GN2 for a period

of 30 seconds (minimum).

Close the propellant bleed valves.

Cycle the TCA oxidizer and fuel valves three times simultaneously

and leave in the open position.

6.7.16 Continue to purge for two minutes.

6.7.17

6.7.18

6.7.19

Close the TCA oxidizer and fuel valves.

Secure the test facility.

Remove the TCA f_m the Hot Fire Test i_stallatlon.

,. _. ,
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DESIGN APPROVAL TEST OF COL,I}-_ONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
m,,

6.8

6.8.1

• 52 -52701-277

'MAC .....THRUST CHAD%ER ASSF/_LY - I00# PART NO N_A 20'1540-21

DSCO_r_Ata_A_IONPROCmm_ •TESTNO207_40-4S_EET38OFl_O
' , '

6.8.2

6.8.3

6.8.4

6.8.5

6.8.6

Decontamination Procedure

The TCA sDall be decontaminated as follc_sp using a hot

GN 2 purge and anhydrous isopropyl alcohol, reagent grade_
ACS, for the fuel side flush and freon TF for the oxidizer

side flush.

NOTE: The hot GN 2 purge may be accomplished at the hot

fire te_t facility.

Attach 26 VDC (no_dnal) electrical power supply leads to

the TCA electrical connectors.

Connect GN 2 purge llne to the oxidizer valve inlet. See

paragraph 3.8.

Open the G_ supply valve and purge the oxidizer side for ten

minutes using 12 !2 VEC to open the oxidizer valve.

NOTE: The GN2Pressure and temperature, at the valve inlet,

s_mll be 120 _20 psig and 160 +20OF.
i

Open the GN2 supply valve and purge the oxidizer side as

follows for ten (lO) cycles, using 26 ±l VDC.

l_I _ +I seconds on-time_TI seconds off-time

NOTE: The GN 2 pressure and temperature will be the same as para-

graph 6.8.4. ll

Close the GN 2 supply valve and vent the GN 2 downstream of the
supply valve.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THF/JST CHAMBER ASSE_BI_[ -

DECONTAMINATION FROCSDUF_

MAC 52-52701-277100# PART NO N_ 2075LD-_:,_,l

TEST NO 267540 SHEET39 OF i&O

6.8.7

6.8.8

6.8.9

Disconnect the supply line from the oxidiz(r valve.
I

Cap the valva adapter.

Repeat paragraph 6.8.1 through 6.8.'8 on the fuel valve.

6.8.10 Install the TCA in the decontamination facility. •

6.8.11

6.8.12

Attach the facility alcohol supply line to the TCA fuel valve
inlet. See paragraph 3.8.

Cap the TCA oxidizer inlet line and the chamber Pressure
instrumentation tap.

6.8.13

6.8.14

6.8.15

6.8.16

Install the electrical harness on the propellant valves and

connect the harness to the DC power supply.

Energize the TCA fuel valve to the open positiom with 12 +2 VDC.

Flow alcohol through the TCA for 2 _, minutes. The alcohol

shall be flowed at a TCA inlet pressure of 35 to 50 psig.

Flow alcohol through the TCA as follows for ten (IO) cycles,

_ing26 ilVDC at a TCA inlet pressure of 35 to 50 psig.

(a) 5 !I seconds on-t__me

(b) 5 ±i seconds off-time

6.8.1V

6.8.18

De-energize the TCA fuel valve to closed position and vent the
alcohol supply system.

Remove the facility alcohol line and attach the ON 2 supply line
to the TC_ fuel valve.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TIIRUST C}L_4BER ASS_.'3LY - iOO#

DECONTAMINATION PROCEDURE
PART NO.LNAA.." 2C,,;540_21

-401
TEST "_'"......NO.,+-'/'_l_v SHEET 400F 180

6.8.19

6.8.20

6.8.21

6.8.24

6.8.25

6.8.26

6.8.27

6.8.28

6.8.29

Energize the TCA fuel valve to the open posltlon with 12 +_2VDC.

Purge the TCA with GN 2 at pressure of 120 +I0 psig for 3 minutes.

Cycle valve ten (10) times with GN2 at pressure of 120 llO psig

as follows using 26 ±i VDC.

(a) 5 +i seconds on-tlme

(b) 5 _i seconds off-time

De-energlze the TCA fuel valve to the closed position.

Disconnect GN2 llne from TCA fuel valve and cap the fuel valve

inlet.

Remove cap from TCA oxidizer valve inlet.

Attach Freon TF supply l_ne to TCA oxidizer valve inlet.

Energize TCA oxidizer valve to open position with 12 +2 VDC.

Flow Freon TF through the TCA for 2 +l minutes. The freon shall

be flowed at a TCA inlet pressure of 35 to 50 psig.

Flow Freon TF through the TCA as follows for ten (10) cyclesp

using 26 +l VDC at a TCA inlet pressure of 35 to 50 psig.

(a) 5 ±I seco___.__on-tlme
(b) 5 ±i seconds off-time

De-energlze TCA oxidizer valve to closed position and vent the

Freon supply system.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

.,,,eN,_,_..,,,,v..,,,CHAME1ER ASSF_LY

DECONTADXNATION PROCEDUEE'

MAC 52-52701.-277100# PART NO. NAA 207540-2!

20 .... 0 -401 J' ...... -
TEST NO. ¢p4 _HEET,+,_.6F zmu

6.8.30 Disconnect Freon Supply line and attach GN2 supply to TCA oxidizer
inlet.

6.8.31

6.8.32

6.8.33

Energize the TCA oxidizer valve to open position with 12 ±2 VDC.

Purge the TCA with GN2 at a pressure of 120 +i0 psig for 3 minutes.

Cycle valve ten(lO) times with ON2 at pressure of 120 +I0 psig

as follows using 26 il VDC.

(a) 5 +i seconds on-time

(b) 5 _1 seconds off-tlme

6.8.34 De-energlze the TCA oxidizer valve to closed position and remove

the electrical harness.

6.8.35

6.8.36

Remove the GN 2 supply llne from the TCA oxidizer valve and re- .
move the cap from the fuel valve inlet.

Install throat plug and connect vacuum equipment to the throat

plug port and the propellant valve inlets.

6.8.3? Operate the vacuum_quipment So that the TCA is subjected to an

_nternal pressure of 1.0 psia or less for a period of not less

than fifteen minutes. The propellant valves and injector shall

be heated and maintained at a temperature of 160 ±lO F for the

entire fifteen minute period.

Remove the throat plug and the vacuum lines from the TCA.

6.8.39 Replace all protective closures.

PREPARED BYi DATE

R. Cole

CHEC_ E.D. BY: DATE
" , ( •

FORM 608-B-38 NEW 6% 3

i V / I

I_150192

,..."

?
_o

Q

APPROVED FOR NAA: OAT E -_A_IS_

209



._ DIVISION OF NORTH AMERICAN AVI41"ION, IN(;

U

,,r' _

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CIS%_ER ASSEI_LY _ IOC_

PROFZLLANT VALVE LOAD ANALYSIS

PARTNO.{MAC52-5.2701-277N__ 207__-67j
TESTNO.207540-_O1ET41_/_OF18._._9_0

Reference:

6.9

6,9.1

6.9.2

6.9.3

6.9.4

6.9.7

6.9.8

MAC SCD 52-52701, Revision F_ Paragraph 6.1.2

Propellant Valve Load Analysiq

Install the propellant velve in a test setup as shown in Figure
]5. Connect the oscillograph to monitor propellant valve current

and voltage versus time. Set the "PULL IN - DROP OUT" switch of

the propellant valve test panel to "PULL IN". Leave the line

switch in the open position. See paragraph 3.8.

Adjust the regulated ON 2 supply pressure to 300_i0 psig.

Set "VALVE DC POh_R" switch to "ON".

Adjust DC power supply so that20 IO.5 is indicated on the

output voltmeter.

Set "VALVE DO POWER" switch to "OFF" and close the llne switch.

Adjust oscillograph paper speed for 60 inches per second.

Activate the oscillograph.

By use of the "VALVE DC POWER" switch energize the propellant

valve for approximately 200 milllsecondsor more to obtain

oscillograph traces of current and voltage versus time. The

trace shall include energize and de-energize transients and

steady state conditions ....

Deactivate the oscillograph and inspect the oscillograph traces

to determine the voltage and the current at that point in time
u-bich makes the power a maxlm_um. Power in watts is defined as

the product of voltage in volts and current in amps. Record

the current, voltage and power on the data sheet.

...... -- -7 "'
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A_ DIVISION 0_" NOIR_TI,4 4_,M[M@CAN AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NA_,E OF TEST,
t

THRUST CHAMBER ASSEMBLY - I00#

PROPELLANT VALVE LOAD ANALYSIS

J"MAC 52-52701-277

TEsTNO.Z0__S.EET42OF1B°
.... ,,, ,, , ,

6.9.8.1 Load analysis is performed primarily for information purposes.

However, a requirement exists that when this test is run at valve

body temperatures of 160F the power consumption of the propellant

valve shall not exceed 20 watts when the energizing voltage is
26 +_4 VDC. Failure to pass this requirement shall constitute a

failure of the propel!a_nt valve.

6.9.9

6.9.10

6.9.11

Record on the oscillograph trace the propellant valve serial

number, the applied voltage and the environmental temperature.

Repeat paragraphs 6.9.3 through 6.9.9 for voltages of 22, 24, 26,

28p 30 and 33 VDC.

Reduce the regulated GN 2 supply pressure to zero.

l

. _" . •
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A DIVISION OI r NOfll'Rrl. I AMENICA N AVI,I_lrlON INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME .tt.f,J,_,T ,.,h,_,-_Br,A ,-,_or_',._,. - 100_,.

NAME OF TEST Et;VIRCI,L,'.;I';I;T AND SEI-',VICE LIF£ TESTS

6.10 Prope]l_tt Valve Rer_oval

4r MAC"_2-52701-277
PART NO.L NAA 20"751,0-21

207 -%O--40l
_ TEST NO ..... " SHEET435_..O F 180

i

6.10.1 Cut the propellant va!ve mounting bracket and prop_llant valve
feed tubes from the Tea injector face along line A; B as shovm

Figure 7. All cutting shall be done by saw. •

6.10.2 oeparate the propel -lant valves from the mounting bracket.

•6.10.3 Attach a propellant valve outlet adapter to the oxidizer and
fuel valve. The method of attaching the outlet adapter to the

propellant valves shall be sleeve welding per RAOI07-OO3.

6.10.& Package bhe thrust ch&_.,ber for storage per RAO616-O05.
: - ..'" .=_:" _ ..'- "" .'.'"" c" . _. :.t'.- . [' ': . _:-_ :,"."; "=,

I
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A [)IVli, ION OF NOIqfTN AUE_IICAN AVCAIION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSEMBLY - i00#COMPONENT NAME

EI_IRON}_NT AND SERVICE LIFE TESTS
NAME OF TEST

MAC, 52-52701-2?7PART NO. NAA 207540-.21

TEST NO.207540-%%lET._OF 180

6.11.2

Propellant Valve Orifice Remc_el

Remove oxidizer and fuel valve tube assemblies
from TCA.

Remove retaining rings and orifices.

(P/N4075"m)

6.11.3

6.11.4

6.11.5

6.11.6

6.11.7

NOTE: Use caution in removing orifice to prevent damage.
(Reference paragraph 3.8 for cleanliness requirements)

Package and identify each orifice and retaining ring.

Reweld tube assemblies to the propellant valves.
NOTE: Orient propellant valve inlet adapters pe_F_ure 12A_

Secure packaged orifices and retaining rings to the applicable
Valves.

Perform 500 psig leak check to Verify structural integrity of
weld Joints,

Reidentify TCA 207540-21 as 207540-21 DAT.

PREPARED BY: DATE APPROVe9 FOR NAA: DATE A-_P_

E. Adams (_'3S'('/ "//___//._../'..

CHECKED BY: DATE

//<;'+.._ <
FORM 608 B-38 N[W 6-63

(/ L (/

I_-15019-2 213
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DESIGN APPROV.&L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

T MAC 52-52701-2'7'7
COMPONENT NAME THR'L]ST CHAN_ER ASSEmbLY - leO// .PART NO. l NAA 207540-21

NAMEOF TEST E_VIRO_P,_n A_ms_.RvIcs L_'E __.STSTEST NO.2075Z'O-_lEET44 OF180
... - ,, .'.. ,, ,',, _ ....

Reference:

7.0-

}_C SCD 52-52701, Revision F, Figure 12

Environment and Service Life Tests

In this sectlon the requlred envlronment and service life tests
are specified for each of the three TCAIs. Sheets are

provided for the recording of environmental and service llfe

data and the data of the operational tests required to demon-

strate specification compliance.

PREPARED BY: D_M'E

T.G. Kniffln 7-/0-6,_

FORM 608-B-38 NEW-6-63

APPROVED F'()R NA'/_: DATE

11--15019-2
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

so,;o,No.40.s-_"__'

D,,,g.No._;'b? _,/o - z !

Mo<_o,OA _,,_" S E'?

/
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, INSPECTION DISCREPANCY AND CORRECTION RECORD
Dwg. No.'_2d 767+_ _.4 /

MAKE ENTRY CLEAR AND.CONCISE, USE INK
Model _' _-'-- 7• j ,.

_- 17/ .I" .... -

/. i't':tl-,<_.>___w_-¢<.o_o,_ ,-,7- _,,_o.,,_,,. ,-,,..<,<.,z,_,p_,:._-<;_,,.,,_o

I

I

D

,

/
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| ,_," INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

Serial No

_S,4o- zl
Dwg. No.

sE-7
Mod_W 0/1 ,'_ _'

|

I

I

ACTION
TAKEN

ACTION.
TAKEN

PART NO.

ACTION
TAKEN

PART NO.

TAKEN

. /./,_ _--_.z_..,,i___[--
FormR ?$-u Rev. 12..51 ,_"

n,..z.5o_9-2 - 217.
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\

Ent'd
DCP By &
No.

Date

ACTION
TAKEN

t_.Sl

-/ .4._
_¶*i

ACTION
TAKEN

L . . = .

©

ACTION
TAKEN

," it, f

d ,;ct

ACTION

TAKEN

J ACTION

)

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No H b ,.__-' _.,_t_" ....

Dwg. No.'_.C:-) ._" Ll.(' _"_t.

Model

DESCRIPTION OF DISCREPANCY AblD ACTION TAKEN CLEARED BY

Mech. Lead- Insp.
& m_n & &

Date Date. Date
• , _ , , ,, ,

PARTNO. _7-_._ r w,_-r=_ F*_c._L_.,<,,.,.:c_ r_.,_./.. ,_, _ .. . ( , ,

h_;_-.,\'_ --r,-__t'%_ _.-.,, t'_i ix. _I<C____-t_%..%-E',-T. _*-_-c-,f _ ( ,-'_" \it% k_l_ _t\',e'-E_
J

x,
c-_I/_ _-, I._

PARTNO. FP,'L_D 17£_t_al,"_=E 7"-,:s'-r" I _ ,r/!. 7_/_ ,,/,LUT-'iT.L_c<;,.,X'U.

........ 2, " ,LM"PARTNO.{)C.,S_ . "_/ ";,{'._ "_"2_:>-_" 4"; _:,;" :,>,,_'.'=/, /,,,,.-.,_,,, .,,..,_-r

/..:. c ;7-v.".,'-._ F=-,a _.,i_ 27--.'.;i- Pmr '7-+_:._-_._._"

P*RT.O.di,:..:r,.. ,,_: "STsr" :','.."r,'-'-'_s" ..."=.,_ .<-P F_mp "_F"Z "d'< " ,"_ ",r-2.,

It-Z501.9-2

!1

Form R _,_..r.<.L_v" 12-57 ....... • . . ,,
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DCP Ent'd
By &

No. Date

IP

_-
ACTION
TAKEN

i,i

ir

,#

ACTION
TAKEN

!

ACTION
i TAKEN

i+( ,,_
S

@

ACTION
TAKEN

/.5"%
¢.

.©

ACIION

TAKEN

Ferm R ._S._, Re,.,. 12.57

PART.0. 3'.:; _5"V/O- 2.I

( (

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

,, t

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

e/-z -,_ ,. .

Serial No. 1/('%_'C/5 _

, .3o ,75-9_.2/Dwg. o.__

Mode, SZ7

CLEARED BY

Mech• Lead- Insp.
& man & &

Date Date Date

/H-_,(.,13,_ 1,//1],/t .f A ;,, t'_,<l;< _ /;z_.s
............ : ................. .,_.. ...... .:-

I "/4

G/',x.:._ft_,,?;.'d A.,s,'u _'h'// fA.-.] __l,-,__c."+'}. _ _""

PAR'"O''._-_<r///." -ST"P_.'.:_<_--C_ ',i),//S, <";,'_',,'D_"
IY 4'S_'6 q i-iRE t_.+ _://,"4'__ ,+'h i, ¢C.._--t_I'V<""°
_/,,?,,," /9' ._j2 0 ]_/- q 2 "

• . : _ _.• _zi t , "t+ ._.
I

,_ ;: , 'o J

PAR,"O.(L-_;,U<-',,,,¢i: _.,,941;"?,i, _,,Z?. ,._+,,_./,h....< ._.l.;m". m/;./." _,+--,','.O

P,,R',",o. GT."/e_P/: d?.sr-,¢pp<< _;ns _.,;:,+_D:/ //f/-;," .EB _,_.

.... _..................... I,,,,\T,q.TIk-
/:_ ........-.............."-z_----....
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Ent'd

DCP By &
No.

Dote

©
ACTION
TAKEN

C (

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEsUSE INK

j

CLEARED BY

Mech. Lead- Insp.
& man & &

Date Date Date
1

DESCR'IPTION OF DISCREPANCY AND ACTION TAKEN

ritz -3 ._/l_?:.x
_,_,TNO...O._C?_9'_- 2 ( _,T'i,,_>9c_s-_,'_?_ -/-_-/t P_.s7" ji,_._-_

)_,..._/-/ ,2.;,veR C],c,P _,,_" ,q_l- p,_.,:/:_.Z" Jo.,_,,h.,,.

i" .,',v_;_._-l<,a "P",7<-n- .

J

I

ACTION
TAKEN

ACTION
TAKEN

PART NO.

z,'_4--_ _y_- " ) __. ...... ' - _ _

PART NO,

ACTION
TAKEN

ACTION
TAKEN

PART NO.

11.15019-2
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_! SHORTAGE REPORT
(

| .

,_ _:._._..Go.,o. _ou,..

-_-12.ge,,,;,.,; Y-_./7. , 20 _'Jizc-_ ¢ _-- • j
DI:PARTME_T NO. SHiP OR UNIT NO. CONTRACT NO. SERIAl. NO. DATE I

I
S_qT&3E5

CHECK C'_£ j :'$==. _.a.N. PART NUMBER COMplETE PART NAME DATE MECH. L._. INS='.
/

/l_"ru_. _E:..OL;_I w'[_% ' .

i

:_-_-o_,,,,-2.*_'-"%--:'-."/S.c," I

o ,

-°

J

. .

1

°.

o •

• ---'::,i.

I'- _R--1.r 119-' .., 221

This sheet is to be prepared ;n duplicate by the production department. All entries will be made with pen, indelible pencil or with o typewriter.

Responsible production personnel will place o check mark (_/} in the oppllcoble column to indicate whether the shortage is actual or held up.

Inspection will oJJ the original and. or the duplicate shortage sheets to the sign-of| book and verify correct entries by placing on inspection

s,oo, p _mp,ess__,, _n ,he oppl;cob:, block_ -_ ...... __
" $' A6 I.r I_0. 01" . PAG£$

IrORl_ 6I.Y, I1[¥. $.$I

:'-__'--. .... .,_,Z._T._.._-7_ZUT.-.22-:.;.,,_../..._..%.T277-_ ...... _.: .i 7.7Z_ ........ .--- : .
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SHORTAGE REPORT

,,(

AssE.,a_ - v _,A_E i" ASSEMBLY NO. L.H,

CC,'_TRACT NO. SERIAL %0. DATE

i
f

,rPEa L 3 _£.___ _

.P/_J7 -/
I
!

._-_ ._-_..- /__/3 -.5__ -._
COMPLETE PART NA.'MI="

I
1
I
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!
I
1

i I t
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' i i
! , I

I l

! i I
=

i I- t, Ii i
. !

i t 'I
[ . !
1 ; i
I

! o

t

!

i i i

I

i I t f
i

! I i
--'t t I
i i I

i I I

'i :

I

• i

i

_-150:9-2:-i t=.4
"This sheet is _: _e pre;ored in dupllccte by 'he l:roduction deporlmcnt. All entries will be maJe ,,_;fh pen. indelible pencil ol with o t_pe_r;ter.
Resh-"s;ble _r,.',_,c';c'_ personnel _ill place o check mark (V) in Iho applicable column to inJlcore _,hed_er the shortage is ccluol or held up.
Inspecilen _,11 -"!7 the orlglnol and oe the duplicate shortage sheets to the sign-o|| book and verify correct entries by placing on.lnspectlon

|tamp impression ;r_ the oppl;cob|e bloc_c,
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DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

INSPECTION

MAI

DESCRIDESCRIPTION OF DISCREPANCY AND ACTION TAKEN



A OwVllJON O_ f'_O_TH AMC_;CA_ AVI,_TtO_"_, IN(=

...... , ,,, • ,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

i"

COMPONENT NAME

NAME OF TEST

THRUST Cil_S3ER ASSEt._BLY- 100# PART NO. [ MAC_ 52-52701-277
NAA 2075A0-21

Reference:

7.1

}It SCD 52-52701, Revision F, F:igure 12"

_mlst .Chamber Assemb]_, Number One

This sub-section specifies those tests which are to be _rformed

on Thrust Chmmber Assembly NumberOne.

NOTE = TCA extended propellant valve inlet tube adapters __.'.:

were fabrlcatedperMAC Engineering instructions and

instal_ed prior to rerunning vibration test.
,,..:

• • ., L •

.

.: ••

4

• . -;;

°

-,

r • 0 ["

.

.°

PREPARED BY: DATE

T. G. Kniffin 4h_), 4
/o-,z-t4 !'_l_

CHECKED BY:, DATE

FORM 608-B-38 NEW 6-63

'- , "

A.PPROVED FOR NAA: DATE

226 R,.15019L 2 "-
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A OIVIStON OF NORTH AMeC_ICAN AVIATION, _NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

!
I

(:!

I
|

I

|@
I

COMPONENT NAME TIIRUST Ct_,93FJ:t.ASSD;_,BLY- 100#

PRE-T_T INSPTCTIONNAME OF TEST

MAC. 52-52761-277

PART NO.{ NAA 2075Z_0--21

TEST N0.2075LO-4S')IEET.__ O F__

IL 4388-5350

DeviationRequest:

Present dimensions of inlet adapter lengths are.
acceptable to continue test.

Recopied from original request dated 3 September 196_.

r

/ James D. Mav_geni'_j / •
MAC Engineering

/2- _-_,

R. Cole
Gemini DAT-RAT Unit

fORM 6Ob-B--37Ngw6-63

I_-.15019-2 227
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INTERNAL LETTER
NORTII AMERICAN AVIATION, E_C.

TO .TI..ome Concern_

ADDRESS •

iN,,, A tocet_,_

DATE

FROM
ADDRESS

14 Scpt_-a_r 19_2_

_ _-_._Tu_i_

PNONE _60S

SUBJECT D,AT 3E7 I00 Ib TCA Unit No. I - Installation of [xtcr_Ic_
Tulg Stubs £or Vibration Testing

De_IL, n Appro_l Teat Specification 'Io. 2C.75_40-401,

p_rat_rapl_ 7.1.1.1.2.. •

To expedite Dcsi_ _ppro_al Test this letter _uthorizeu
_'_t=ll_tion of _e _x_endcd propellant v=lvo tu_ inlet
adaptcrse P/N 99=1.O6715 arzl 99-106716 s be pcx£or_d p_
D/896-388 or_.In_ezL_ in_ruc_:,on=

-Supez'v_o:'
Gemini DAT-IIAT Unit

_EsJ

,pprav¢d_/_',', "-'_,L_"-:...i,_
_vr_Aents

14¢,Do_ Rcpr©sentative

I

I

I

I
|

|
. ' 1

i

I1--15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

!NAME OF TEST

THRUST CHA.VBER ASSEI_LY - i00#

PRE-._ST INSFECTION

MAC 52-52701-277PART NO. NAA pc]qgzn__l

TEST NO. 20?540-_O1EET46 OF.180

Reference :

7.1.i

7.l.l.l

7.I.I.I.I

7.i.I.I.2

7.i.i.I.3

MAC SCD 52-52701, Revision F, paragl-aph 6.2.2.1

PreTest Inspection- TCA #I

Test Procedure

Verify that the TCA is of the proper conflgurat_on, that
it has been properly packaged and that it contains no

defects such as broken p_rts, corrosion, damage or

deterioration. Also verify that the TCA has passed the

acceptance tests of RAO220-3A9. Only those TCA's meeting

the above requirements shall be accepted for DAT. An

exception to the above configuration requirement is the TCA

modified by MAC for the vibration test. Reference MAC

Drawing 52-52067.

Braze the extended propellant valve inlet tube adapters

(P/N 99-106715and 99-I,D6716) to the oxidizer and fuel

propellant ;alves per _06_O7-009. Remove after vibration

test and braze basic inlet tube adapters (P/N 99-106126) to
TCA.

o

"Perform.Weight Determination on TCA with basic inlet tube

adapters per paragraph 6.6.

_ .
° •

PREPAREO BY_{../c._DATE . APPROVED FOR NAA:
DAT E

:CH[_CKED BY: DATE / _ " _/

FORM 608-B-38. NEW 6% 3

Rev. A__/dated /0-/_3 "-W" 7

I_-15019-2 229
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC 52-52701-277COMPONENT NAME THRUST C}_.3ER AaSE,_.3LY - i00# PART NO. NAA 207540_21

NAME OF TEST PI_-TEST II:SPECTION TEST NO 2075/'0S_OIET47 OF180

7.1.1.2

7.I.I.2.1

Test Data - TCA #!

Component Identlflcatiom

Component Name

EcDonnell Part No.

Rocketdyne Part No.

TCA Oxidizer Fuel

Valve VBlve

Component Serial No..,_"c_jlL_.,.,_Y_",_ q12"i97& _._'._

7.1.1.2.2 Inspection (refer nce paragraph 7.1.I.I)

7.1.1.2.2.1 The TC_ %_s inspected to insure that it was "of the proper
configuration (with the exception of the vibration test

TCA)_t_t it h--d been properly packaged and tha_ it

contained no defects such as broken parts, corrosion_ damge

or deterioration. Also the TCA records %,ere inspected and

•It was verified that the TCA had passed the acceptance

tests of PA0220-349 _-_ (E__% or no)_!_j _L"_"

7.1.1.2.2.2 The extended inlet tube adapters vere installed on the propellant
_alves per paragraph 7.1.1.1.2 for vibration tests only.

'"_ -" :/(_ . . %L_:L._.,'_ }_.> :fes or no) ;;_: _" _

7.1.1.2.2.3 The extended inlet tube adapters _ere removed from the propellant

valves following the vibration tests and the basic inlet tube

adapte_ :Ll_f_lled on the TeA. _ k/< g e_e_..or no) @

7.1.1.2.2.4 __Inspection Remarks .... : ...........................

7U_.. _.it',,:_k_._'• _.....'_/_" " ._-/"(-Z'_ _*-_Zt__,I:,_,F._L!.__O "_ ': '" ....... "' ,.,. :.,_ ,.....

- , .6(- _/_c,, _ C'. _.-,J'Ef/,_,,_..r. ,/,_, qE.r ,,fA.
4 ' ' - ' "

PREPARED BY DATE PERFORMED BY

7-- z_.-c,l.
T.G. Kniffln

FORM 608-B-39 NEW6-63

DATE w,t.esseo For n_, DATE cert,_,eD FOR_On_u_ _te

VERIFIED,BY USAF . ._ DATE

250 n-15oi9--2
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DESIGN' APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH,_,BER ASSE_LY - 10C#

P._RE-TEST INS FZCTION

PART NO.( MAC 52-52701-277NAA 207540-21

TEST NO 2075/_O-Zs%1EETt7__lOF 180

7.1.1.2 Test Data - TCA //I ( cont'd )

7,1,1,2,2,5 The extended inlet tube adapters vere installed on the propellant

valves per para_.raoh "/.1.1.1.2 prior to rerunning vibration

tests. '_E5 (_ or no ) (Vibration Test only) _g_ 0r.2(_

1
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

NO.[ MAC 52-52701-277
COMPONENT NAME THRUST CHAIv'3ERASSEP'_LY - I00_ ,'PART L NAA"- ,_,-,'_"_751,0-21'

PRE-_ST INSPECTICN _._ ..... '
NAME OF TEST - . TEST &<).2Q..7___EET 4_ OF_]u.u_..

:7.I.I.2.3 Weight Determination Test (reference paragraph 6.6).

p_rot@ct, i-_.._ closures were removed £rom the TCA.

The TCA dry welght was

(Record %0 the nearest one-hundr_th pound)

_o_oo__ _._,'._ i_
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DESIGN APPRO_,_.L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME, TH]_.UST CH,U.{BT_ ASS_,J,_LY - 100#

NAME OF TEST VTRRATT_N

r MAC _2-52701-277.
PART NO. t NA 2075hO-21A

TESTNO.,2075LO-,s  O ET___OF__

11.4388-5351

Deviation Request:

The Equalization test time to verify spectrum

shape in the X-axis exceeded the limits of
paragraph 7.1.2.1.&.I by six (6) seconds. Received

verbal authorization from _C representative to

continue testing. For data reduction purposes

change sample _2 and 3 to read 3 and 6 =,inures.

Recopied from original request dated 19 September 196A .

-!

/ James D. Havr_oen_/
r MAO Engineering

/2- _ - _-_,

•.Y.. Adams
Gemini DAT-RAT Unit

¢

r_

FORM 60_=B=37 NEW6L63

I_-15019-2 233
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER. SYSTEM

COMPONENT NAME

NAME OF TEST

r MAC_52-52701-277
THRI]ST C,}IA_,_'_A._._'R'LY - IC_# PART NO.,_ NAA 2075h.O.--21

"2":--o-_°_VIBRATION TEST NO O75L SHEET_OF_

_L h3_8-5352

Deviation Request:

Chan_e paragraph 7.1.2.2.2 "TCA shell at exit" to read -

TCA shell at exit (extension) for X, Y and Z Axis.

Recopied from original request dated 21 September 196&.

. -_/ ,_,.

James D.Mavro %ni -
/ _C En_ineeri_ _-_

/z- _- d%,,-

E. Adams

Gemini DAT-RAT Unit

"ORM60_-S-3yNEW 6-63

23% P,,-.15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA'._3.;,IR ASS_,iBLY -100#

VIBRATION

MAC 52-52701-277PART NO. NAA 2075/+O-21

• NO oct=, _ AOITEST .-2-(ZZ.5]._-SHE E T__ O F __

IL 4388-5353

Deviation Request:

No accelerometer response recording during last
30 seconds of Vibration Test in the X-axis.

Recopied from original request dated 21 September 196&.

es D. Mavr_eni_/_'-
MAC Engineering

E. Adams

Gemini DAT-RAT Unit

FORM _-B-37 NEW 6-6 3

11,-15019-2 235
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST VIBRATION

MAC 52--52701-277

PART NO.{ NAA, 2075/,0-21

AU )
TEST N O..2075&0- SHEIET--OF_

, , , , ,,

Reference IL Dated 9-17-6_

n, h388-535h

Deviation Request:

Mount three (3)additional accelerometers on TCA

nozzle exit. Perform additional F_ualization Test

to verify spectrumshape in the X-axis. Equalization

test time exceeded the li,aits specified in paragraph

7.1.2.1.A.1 and the above reference by 9__t.5seconds.

Received verbal instructions from MAC Engineering

to continue X-axis Vibration Test. The total equali-

zation test time is now 111.5 seconds. Accelerometers

will re_ain on TCA for Y and Z _es vibration test.

Recopied from original request dated 21 September 196_.

Jmnes D. _vrogen_e
JAG Engineering

r2-- ?" Cy'

__* _-_

E. Adams

Gemini DAT-RAT Unit

256 I_15019-2
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DESIGN APPROVAL •TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,

THRUST CHAMBER ASSD4BLY - IOO#

VIBRATION

NO.[ MAC. 52-52701-277PART 1.N/_ 207540-.2.1
-_.O1

TEST NO. 20'75Z'0 "_i-i_'ET49 OF 180

REFERENCE =

7.1.2

7.i.2.1

7.1.2.i.1

7.I.2.1.2.2

7.I.2.1.3

7.1.2.1.3.1

7.I.2.1.3.2

7.i .2 .I .3.3

MAC SCD 52-52701, Revision F, Paragraph 6.2.3.17.3

Vibration -TCA#1

Test Procedure

Install the TCA into the vibration test facility. The

directiom of the vibr_tlon input shall be alone the X

axis of the TCA (see Figure 7).

NOTE: Remove nameplate and mount accelerometer. Replace

n_mmeplate at new location on TCA.

Perform a sine wave survey on the thrust chamber.

The survey shall be a one (1) Q maximum peak logarithmic

sweep from 5 to 2000 cps in 5 _I minutes.

Record theinput and output accelerations on an oscillograph

recorder.

Perfcrm a ten (IO) eecond vibration table equalization rum

at the test level to verify spectrum shape and tolerance.

Record and analyze the data.

The random vibration input shall be per Fi_n_re 8.

The power spectral density isto be the specified value

with a plus forty (40) percent and minus thirty (30)

percent tolerance when analyzed with 1/3 - octave or

narrower filters.
L

/

PREPARED BY: DATE

J. Ganger _-7-6,4

(_HECKED BY: ._._ DATE

APPROVED FOR NAA: DATE _P,"4%Q_..D__'E -_

j$t/ < , vo.=,t_
FORM 608-B-38 NEW 6-63

i_-15019-2 237
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DESIGN APPROVAL TEST OF coMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME.,

NAME OF TEST

THRUST CI{AIr_ER ASSEF_LY _ I00# PART NO{ MAC _2-_2701 "277
• NAA. 207540-21.

- Ol 50 180
VIBRATION TEST NO 207540 _HEET__OF__

7,1.2.1.3.4

7.1.2.1.3.5

7.i.2.1.4

7.1.2.1.4.1

7.1.2.1.5

7.1.2.1.5.1

The overall E.3 acceleration level is to be 9.6 G's,

plus fifteen (15) percent, minus zero (0) percent.

No smallerthan three (3) sigma clippers shall be used
to limit the input level.

Readjust the controls and repeat paragraphs 7.1.2.1.3

and 7.1.2.1.3.1 as required to conform to paragraphs
7.1.2.1.3.2 through 7.1.2.1.3.4.

Full level equalization time for the purpose of verifying

the spectrum shape shall not exceed twenty (20) percent

of total test du#ation for each individual axis.

Vibrate the TCA with the random vibration input established

in paragraph 7.1.2.1.4 for a duratlon of eight (8) IO.1

minutes less the time accumulated, for each respective

axis, in paragraphs 7.1.2.1.3 and 7.1.2.1.4.

Recordand analyze the input and output accelerations .
at selected intervals.

7.1.2.1.6

7.1.2.1.7

Repeat paragraphs 7.1.2.1.1 through 7.1.2,1.5.1 except that

the direction of vibration input shall be along the Y axis
(see Figure 7.)

Repeat paragraphs 7.1.2.1.I through 7.1.2.1.5.1 except that

the direction of vibration input shall be along the Z axis
(see Figure 7).

Remove the TCA from the test setup.

Perform Propellant Valve Proof Pressure and Leakage Test
per paragraph 6.1.

PREPARED BY: D_TE

J. Ganger g-/o-(_

FORM 6o8-B-38 NEW 6-63

AI_RdVED FOR NAA: O_.TE

238 11-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAt_3ER ASSEMBLY - I00{

VIBRATION

MAC 52-52701-277PART NO. NAA 207540-21
-Z01 .51 180

TEST NO. 207540 _HEET__OF__

7.1.2.1.10

7.1.2.1.11

7.1.2.1.12

Perform Thrust Chamber Proof Pressure and Leakage Test

per paragraph 6.2.

Perform Propellant Valve Electrical Resistance Test

pep paragraph 6.3.

Perforn Propellant Valve Dielectric Strength Test per
paragraph 6.4.

Perform Propellant Valve Functional Test per paragraph 6,5.

Rpmove extended _nlet_tube adapters and inst_ll b_s!c Inl_t

tube aSepters per p_r_graph 7.1.1.1.2.

Perform weight determination per p_rzgr,_ph 7.1.1.1.3.

PREPARED BY:. DATE

J. Ganger _7" 9"64

FORM 608-B-38 NEW 6% 3

APPROVED FOR NAA: DATE
APPROVED F_ M_DONNEI-I.: /DATE-

R-15019-2 239
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST "VIBPATION

7.1.2.2 _- T_CA_,_ "

7•i.2.2. i Component Identification

Component Name Ioo TCA

THRUST CFb_ER /_SE_.'BLY- !OO# PART NO'{ MAC'''52-52?OI-277NAA207540-21

TEST NO.. 207540"/;0_=ET 52 OF180

McDonnell Part No.

Rocketdyn9 Part No.

7.1.2.2.2

Component Serial No.

Accelerometer Ydentlf!cat]on (Reference Figure 7)

PREPARED BY OATE

,- T.G. Kniffin

7- 9 %4

Location

TCA Input

TCA Input

X

Y

TClt >/c"zzLC=. _h ,'V

ITCA Shell at -._x!tt"g,,r6_s,,:_TCA e'_

I TC[_-S:-,ellat FXi_'<6A_..]E_,'_IOtJ

Z

TCA Shell at Comb. Zone X

TCAShell at Comb. Zone Y

TCA Shell at Comb. Zone Z

X

y

Z

IdentifLcation

No.

' " "\ _b "

/ '"
FORM 608-B,39 NEW 6-63

P_VlS ION A/. _. _I :,..,f:_,; Dsted"
d
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A OlVlilON OF NORTH AlUlI_RhCAIN AVIATION, IN¢

DESIGN APPROVAL TEST OF COMF'ONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.2.2.3

7"1.2.2.3.i

MAC 52-52701-277
TI:RUST CHAb_SER _SSEMBLY - i00# PART NO.[

[ NAA 20____75/,0-21

V_m_TI0t¢ ---401 .53 180
TEST NO.. 207540 SHEET__OF__

Vibration Tes% (Reference paragraph 7.1.2.1)

Resonsnt Survey - X Axis

....... _ u

Freq. Input Output Iden%i£ication

. cps g's g's.. . (no)

_cs- ) 1413 :, - _o_._o o

7_[.2.2.3.2 V_!brgt_on _T_b_l_!_Izat_on Test - X Ax_

Te,t S_t_,Z_to_ s,t_f.-cto_iTe,t_o_=,_te_
NO [,_,_Spectrum Shape _'S G Level Duration ikrat_on

.5 C<:i, •/voff.% q,_ _ /o s_cd'E#I .___c}_J
_ 1;'_u" - _-_ ,.-'.,, __--'2--T"--'_:L,"_, -'kt_ -] - -L.:'d_"

i

•._ SEE :r', (-- , ,_'oR ['Cc,,_L/Z,,_O,,) T'Z_,tE"_'/."_..,,_--=" " "

OATr PERFORM_" D ny nAT¢IW'T_rS=__ = )-)hA n^TC!nE°'r'c'c F o u N_,CPREPARED BY -_ ..................................... D 0 .....cDO .._LL DAT_

• / ,f _ t.,?, =/

T.G. Knifflm lL,,'/, 64" 2_--_/_ _-//,_/,/j ,, k (_'._',_ )_VER/f]IE(_ BY I_AF DATE_

"__ -! _-,_-_ P_/>d_ _\_ I/t,_-_- %4,.I
FORM 6o8-s-39 NEW 6-63

R.-15019-2
2_1



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

7.i.2.2.3.3

TI_UST CHAF2ER ASSEYBLY - I00#

VIBRATION

Random Vlbrat_on Test - X Axis

52-527OI-277

MACPART NO. NAA. 207540-21

^ , ^-4oF 54 Ioo
TEST NO3_ O?S'u. SHEET__OF_

Accelerometer outputs were recorded for analysis at the

following elapsed timest

P,$ " • . " .

S_,._LE #i (1 +0.5 FzInute) _,D -/_ &,J-..'z,,c. _._. ,-,:,_.

SAMPI_j_ #3 _'__ .5 Minutes) _-o--_J _'JL_._/7-"_',

_,_9-z1-_4
The elapsed time at test cutoff was 80 minutes.

Results of the Analysis=

s_<_E//1 J-_. _ _-J--3o-X- 5_%_o.W

_0 "-/o & 5-- 5_'--c o,,,/o,' ._5"//4._ ..TZ.[.,_e ![;;'_..

• SAXPU_#z _5_

- w- sXc.,.#....
_"/'""....7"_,,'-_"_ "_._.

CsERTIF IEp FQR. McDONNELL_., Oc_TE

VERIFIED BY USAF ' DAIE

_h9
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ESIGN APPROVAL TEST OF C

FOR THE ORBIT ATTITUDE, A_D M

COMPONENT NAME. .TIIRUST CH/q'_..R ASSE,.._LY - 100.#

N M OF T T VIBRATIONA g ES ......

7.1.2.2.3.4 Resonqnt Survey - Y Ax_s

cps g's g's (no)

.-F

_. °

I

; "

B

DESIGN APPROVAL TEST OF COMPONENTS

AND MANEUVER SYSTEM

PART NO.{ MAC 52-52701-277NAA 207540-21

TEST NO..207540-_OHIETS____5OF 18___.0
, ' , , I

Identlfleatlon

.. . _/,o ©o_ .....

cooe _1 _.4. !_j,., o.x_.

_e_.. I _ _/_ _>o_

...... t

7.1.2.2.3.5 Vlbrat]on Table Fnuallzat_on Test - Y Axls

Test . Satlsfactory Satisfactory Test Accuzralated

- No #_ Spectrum _pe E-'S.G Leve_, Duration ,_ Duration,.

! .. _., ,.'7o __. • _.& _-O q,o .A': _,o _,
.. " z ,,L<:,,:;,_,..h'# ..,? _:_.q, 6 c,_ - ro. o kt;_- _I, o (,j_

_-.- -I | _ .:_ ._' .. t ' _ . I_. _, L_'-._r • _J) .

,,,, o o,...G=C, o -_L'"

/

- °

-.

PREPARED BY OATEIPERFQRMF.Q. B/ .' R#TEI WiTNESSgO "F(_II',IAA DATEICERTIFIE..?FOR McDONNELL,-OATE
I/. I /:_ 11 // I /_2_-_- le..,.'_,_', _ Z,'-/ V, "_

" I _ _, I /I/ _$._7 lVE_IFIED BY USAF- _ I:)A_

FORM 608-B-39 NEW 6-6 3
.

T_15O19-_
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• _llVIllOlhl O11" l_lOllilH AMI[I_ICAN AvIATIOII_. li_ll_

Q" .

COMPONENT NAME

NAME OF TEST

7-1,2.2.3.6

°

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

r MAC 52-52701-277

THRUST CIL_BER ASSEMBLY - I00# PART NO t NAA 2075&O-21 "

VIBRATION -o . -401 6TEST NO 2.75.%0 SHEET 5 OF 18__0

Random Vtbrst_on Test - Y Axis

Accelerometer outputs were recorded for analysis at the •

following elapsed times:

SAMPLE #1 (i I0.5 Minute) _ 7o _-f-5_c _

s_'_t_ #2 3(;w+o.5m.utes) /so _/g_-_-_

The elapsed time at test cutoff _, _ minutes.

Results of.the Analyslsl

, , , ,, , , @,'I _7_,+.+

/.,o y,, ...._,...c ..,'F,.,v.,,+,._> J/." ,"" 77,'..-;'_ (_;+,

sA+,@t.P.#2

y _'_ . / ,_ / Z"¢-- ._f _+#++_

_/'/_# P -Y--3 2 - ,,.,-_/,_,_..,
x',Z"z,. 27,',+,,

t:_z4,

PREPARED BY DATE PERFORMED BY DATE WITNESSED FG"R NAA DATE

,.o.<n,,_,,,/_. _)/_ co

FORM 608-B-39 NEW 6-63

", [ • /" 21;" !

VERIFIED BY USAF /4h':£'
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A OIVIBIOP,_ OP" _OMTN AM_MICA_ AVIATION. _NC
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DESIGN APPRO\_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC. 52-52701-277COMPONENTNAME T_UST C_ _S_:_L_ - IOO# PARTNO. NAA 2075_0-21

NAME OF TEST VIBR,,TION (tOE_UN) TEST NO. 2075hO_HEET__OF

IL4388-5355

Deviation Request.:

Accelerometer #I rotated 180 ° from that shown in

Figure 7 for Rerlm of Vibration Test.

Recopied from original request dated 21 October |96&.

",%,._,_,_ _._
f2/ James D. Mavrog_nis'_ "_7"_'_

_," MAC E_gineering--
E. Adaxas
Gendni DAT-RAT Unit

i

f

FORM 60_;BZ37 NEW6-D3

R-15019-2 21t5
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A OIVI|ION OF NORTH AMtAICAN AVIATION. ING

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TI_UST CHAMBER ASS_4BLY- 1OO#

VIBRATION (RF_UN)

MAC 52-52701-277PART NO. NAA 207,51F0-21

TESTNO.2OT_LO-_ET___OF__

IL 4388-5356

Deviation Request:

The Random Vibration Test in the Z-Axis was modified

and approved by MAC FA_gineering.

I) Total Equalization TLme (96 sec + 6 sec) 102 seconds

2) Total Random Dwell @9.6 G. level (2 min, | sec + 2 min,

t_8 sec) was A _ &9 se¢.
3) Total Accumulated Time (excluding 5 G P_{S run t_me)

Equal.+ Random= I nin &2 sec + _ rain &9 sec = 6 rain 31

A) A 5 G RMS run of 3.66 minutes was performed (due to

readout error).

6) MAC St.Louis authorized an added 3 minute maximum run

time on TCA because of the 5 G level run duration

7) The three (3) minute maximum run time was reduced

by _he two 6 second equalization runs. (3 min less

12 seconds) or 2 minutes &8 second random Dwell Time.

Recopied from original request dated 23 October 196&.

sec,

•" dE-'' I • -- "

James D. t,av_oge_"
]UC ]_hzineer:Lng

)_- 7"- (y-

E, Adams

Gemini DAT-RAT Unit

FORM 60_-U-37NEW 6-6 3

246 R-15019-2
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O[VO_ION _0 I_ NOIIIT[¢-4I AM_II_ICAN AVIAYION, |N_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I

I

i

I

I
I

I

|

U

B

THRUST CH:_BERASS__:-_LY-I0_

VZB_':'ZON(_t_)

COMPONENT NAME

NAME OF TEST

MAC 52-52791-277PART NO. NAA 2075hO"21
hO1

TEST NO. 2075hO-SHEET.__OF__

IL 4388-5357

Deviation Request:

For Random Vibration Data Reduction Analysis in the

Z-Axis change sample #2 and #3 to read 3 and &.5 minutes

respectively. (See sheet #56.)

Recopied from original request dated 23 October 196_.

//'Jmnes D. Mavrog_e_q_fi/
" _'AC Engineering

" 12- _'- 6_

E. Adams
Gamini DAT-RAT Unit

rOR_F60_:B-3?'NEV 6-63

R-15019@2 247
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CII_JT3FJYASS_LY - I00_

VIBRATION (_F_I)N)

MAC 52-52701-277PART NO. NAA. 20751_O-21
&U]

TEST NO.2075L_O- SHEET__OF__

IL 4388-5358

Deviation Request:

The spectrum shape in the Z-Axis was out of tolerance

in the 7_0 to 810 cps bandwidth bE approxlma_ely _½ db
(0.0_2 g2/cps peak) above MAC tolerance. Received verbal

authorization fromMAC Engineering to continue random
dwell in Z-Axis.

Recopied from original request dated 23 October 196&.

// James D. Ma_goge_
t/ MAC.Engineering

___._, t_._)-_.

E. Adams

Gemini DAT-RAT Unit

FORM 605-8-37'NEW 6_63

2_8
1_15019-2
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A OIV|IION OW NoM_rM AMI_tCAe_I AVIAIrlON. |NC

DESIGN APPROVAL TEST OF COMPONENTS •

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC 52-527Q|-277COMPONENT NAME TilRU'.;T Cll;J.IL_::H. ASS_.;.LBLY- 100# PART NO. NAA-.. 2075iO,21
1,01

NAME OF TEST VIBI_TION (F,.F2.Lrt_) TEST NO.2075/4O- SHEET....._OF__

IL 4388-5379

Deviation Request.

•The sine wave survey in the X-axls will be deleted

for 1OO# TCA Unit #I on the vibration rerun (reference

paragraphs 7; I.2.|.2.| and 7. |.2.1.2.2).

Recopied from original request dated 2A October 196_.

ames 5. Mavr6ge "_/
MAC Engineering aendni DAT-RAT Unit

f/

_6RM605cB-37_£W6-63

R-15019-2 2t19
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& OIV||ION OF NOR'rN AMERICAN AVIATION. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T;'L,_UST Ct{AH3ER. ASS ,V/.[3LY - 1OO#

NAME OF TEST VIBRATION (KF_UN)

Deviation Request:

{_c 52-_27o,-277PARTNO NAA 2075_,O-2,
TESTNO20?SL0-S'#'ET___OF__

IL 43t_8-5359

The Sinew ave survey in the Y-Axis will be deleted

on the Vibration Rerun Test on |0_ TCA Unit #I.

(Reference paragraphs 7.1.2.1.2 and 7.1.2.2.3.1).

Recopied from original request dated 2& October 196&.

/ ,,_esD.Ma_o_,__
MAC Engineering Gemini DAT-RAT Unit
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST TEST"O.__&L_OF__

IL h388-5360

Deviation Request:

It is hereby authorized to inspect as many welds as

possible when doing paragraph 6.2 on 100# TCA Unit #I.

This will effect data sheets 7.1.2.2.3.13, 7.1.3.2.&,
and 7.1.&_2.&.

Recopied from original request dated 28 October 196&.

#_ Jmmes D. Mavro_enis 6/

}L_C Engineering

)_- _- _

R[ Col,;
Gemini DAT-RAT Unit

l@
g

]_-i5oi9-2 251



O_VISeON OW NORTM AMC_qICAN AV_TION. JNC::

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER. SYSTEM

COMPONENT NAME

NAME OF TEST

T_Lr_USTC}LtI_ER ASSE:L3LY- 100]

VIBRATION (R}_UN)

MAC, 52-52701-277PART NO. NAA, 20?',54O-21

TEsT.o._07SJ,O-_%_T__O_

In h388-536_

Deviation Request:

The three sample slice tL_es for the X-axls rerun

will be I, 3, and 6 minutes. (Reference paragraph
7.1.2.2.3.11)..

Recopied from orig£nal request dated 28 October 196&.

• .

/ James D.,,_avroge_s
MAC _g£neering

R.Cole

Gemini DAT-RAT Unit

FORM6o_-37 NEW6-63
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FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

T:_UST CHAMJ3F/_ ASSD_LY - 100#

VIBRATION (RERUN)

MAC 52-52701-277

PART NO.{ NAA. 2075&0-21
l¢O1

TEST NO. 20751÷0- SHEET.__-OF_

IL 4388-5362

Deviation Request:

The Oxidizer Valve CloslngTime of paragraph 7.1.2.2.3.16

will be performed without the diode in the circuit (see

Figure &). If the closing time is 5 msec or less the

test shall continue with the low voltage operation.

Recopied from original request dated 29 October 196&.

/ 'James D Mavr_nisc_

• " I.L_C Engineering

E. Adams

Gemini DAT-RAT Unit

f-
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A OIVIIIION OF N@RII'Id AIIIIrRICAN AVIATION. INC
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CI-L_[B."-_{ASS_-_LY- 100#

NAME OF TEST VIB[_ATION (F'2.U]f)

MAC ,52-;52701-277PART NO. NAA.20754Q-.21
/,O!

TEST NO20751;O- SHEET.--__OF__

ILh388-5363

Deviation Request:

In order to continue testing with IO0# TCA Unit #I

without unnecessary delays the results of Vibration

Test Analyses for paragraphs 7.1.2.2.3.7 and 7.1.2.2.3.11

will be completed when data is available.

Recopied from 0riginal request dated 6 November .196_,

.,

/_ James D. Mavrol_eni_
_" MAC Engineering

. I_ .-_'- _,-,_

E. Adams

Gemini DAT-RAT Unit

25_
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12 October 19_4

R. Eide

J. Garrison, R. Horzaa_:k,Jo I_vro_enis, J° Z._zzonl, A. O. %;rig_it

R. L. Mantlet

6263

l_ork and _test of DAT i00 lb. TCA #I

56

4.

The failure of iO0 lb. TCA #I, P/I;207540-21, S/I{4036959, durin_ vibraLion in

the "Y" _.xis on 23 September 1964, is conzidercd, by McDo_noll, to have b_-cn cauz_d

by excessive ovel_trezsing of the -_I_-_. The failure mode _:asa crack in the fu21
tube - fuel orifice holder interface. _cause of the ovorsti-ezsing :;hich the TCA

had experienced, McDormell does not consider the part as having failed.

X.IcDonnell-St.Louis requests that t.histmit be repaired and testing be _ccumod

accordinz to the fo!lo-_%u_ modlflcd vibration schedule:

(a) Start the random vibration in the "Y" azcis_&Lh cqualization. (gl-sccon&_
maxizn_ allowable) _m random for a total,of 8--_,_h_utcs.All equ._lization

time is to be included as part of the 8-_nut_s. A failure of a_y part of

the TCA or tubes during "Y" axis vibration, _:ith the exception of the oxidi-

zer t_bo - orifice holder interface, :,/ll constit_ato a failure of the TCAo

A failure of the ozidizer tube - o-_ifice holder intorfacor ;)&llbc considered

as an ovo_t_ss condition by McDormell.

(b) Run the "Z" a_--/s,random vibration z_cct_'_m, startin_ __th hhe (1) "G" sine

c,;cop. Equalization shall not ozcec_ 9!-seconds ,and all cr_'_,nllzationtime
shall be Jn_cludcd as a part of tho 8-c_mtes of total z'_.-_mvibration. Ths
same failuce criteria _ill apply for Lho "Z" axis as outllnod for the "Y" axis,

section (a) above.

(e) Run the "X" a.x/sstarting _;iththe (1) "C" sine s_:_op. Eoyzlization shall not

exceed 91-seconds and all equalization tim_ chall be inc!udc_ as a part of the
8-minutes of total random vib_'ation. A failtu_e of the fu_l _,be - orifice

holde_ Lutcrface, durdng any portion of ths "X" axis vib_-atlc._,sk._.llconstitute

a failure of the TCA. Any other failur_ _ill be considered _ overctrcss ccndi.-

tion by McDonnell.

All other testing requirements are to remain unchanzed for this TCA. _

Your expedient handling of this request will be appreciated, ".,,_-

R---15019-2

Re Lo Zt_ntler

I.L_CResident F_ugincerlng Rop.

Rockctdyne
_55
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

i,

COMPONENT NAME

NAME OF TEST.

,b

t

7.1.2

7.1.2.1

?.1.2.1.1

?.I.2,1.2

7,I.2,1.2.1

7,1.2.1.2.2

7.1.2.1.3

%1.2.1.3.1

?,1.2.1.3.2

! ?.I.2.1.3.3

;j

T_UST CHamBER ASSL'MBL¥ - ICO#

VIBRATION

i

NO.rMAC 52-5_0Z_77PART t
TEsT NO.__O_ET/_--OF 1._.0..

, ,*, , iJ::

SCD 52-52701, _evision F, Paragraph 6.2.3.17.3NA0

Vibration -TCA#1 ( Rerun )

Test Procedure

Install the TCA into the vibration test facility. The

direction of the vibr_tlon input shall be along the
axis of the TCA (see Figure 7).

_OTEI Remove namepl_te arAmount accclerometer. Replace

nameplateat new location on TCA.

Perform a sine wave survey on the thruCt chamber,

• The survey shall be a one (I) G maximu_ peak logarith_io

sweep from 5 to 2000ops in 5 _I mlnutes.

Record the input and output accelerations on an oscillograph
recorder.

Perform a ten (I0) second vibration table equalization run

at the test level to verify spectrum shape and tolerance.

,.j ..

Record and analyze the data.

_ne random vibratlon input shall be per Figure 8.

The power spectral density is to be the specified value

with a plus forty (40) percent and minus thirty (30)

percent tolerance when analyzed with I_ - octave or

narrower fil_ers. ."

,roR_..0_.-_38N_ 6_63A// .
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHDMgER ,,...'qm"_;,qTv......,._ 100#

NAME OF TEST VItTRATTON
, "r ....

[ MAC_ E?-g_Zn_ 277
PART NO. [ NAA_.207F&0_2; ! ' ' '

TEST NO._S_EET 5D OF 180

7.I.2.1.3._

7.i.2.1.3.5

The overall _.IS acce!eration level is to be 9.6 GIg plus

fifteen (15) percents, minus zero (O) percent.

No smaller than three (3) sigma clippers shall be used to

limit the in.outlevel.

7.I.2.1.I,.

7.1n.l.i.1

Readjust the controls and repeat paragraphs 7.1.2.1.3 and

7.1.2.1.3.1 as required to conform to paragraphs 7.1.2.1.3.2

through 7.1.2.1.3.4.

,Full level equalization time for the purpose of verifying

the spect_ shape shall not exceed twenty (20) percent of
total test duration for each individual axis.

7.1.2.1.5

7.1.2.1_5.1

7.1.2.1.6

Vibrate the T_% with the randon vibration input established in

paragraph 7.I.2.1.b for a duration of eight (8) + 0.I minutes

less the t_me acc_nulated, for each respective a_is, in

paragraphs 7.1.2.1.3 and 7.1.2.1.4.

Record and analyze the input and output accelerations at

selected intervals. ,.

Remove the TCA from the test setup.

7.I.2.1.7 Perform 6.1 thru 6.1_I oft,he Propellant Valve Proof Pressure •
and Leakage Test for both valves.

7.1.2.1.8 Repeat paragraphs 7.].2.1.1 through 7.1.9.I.7 except that the

direction of vibration input shall be alon_ the Z axis (see

Fibre 7).
• . #,e

7.1.2.1.9 Repeat paragrap..s 7._.2.!.I through 7.I.2.1.6 except that the

direction of v_bration input shall be along the X mxis (see
,/

Ficure 7 ). ,,," ',
i

PREPARED BY: 'DATE " APPROV,F_D 'FOR NAA: ..... DATE _ATE

"°
m, co___..,r_' Y-/d-g4

FORM"6OS-B-3_ NEW 6-63 '" ,,_ ..

t.z.d .
_-t5o19-9 257



A OIV,_0ON _'_W _Of_V"4 A'-4_q'CA_ AV,A'rlON ONe::;

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

u._,_;_s;_ASSD'iBLY 100#

VIBP.&TI(2_

,r MAC- 52-52701-: 2?7
PARTNOl N,__0751,0-21
ZEST NO233LZ._Q...._;_EET_5..l_OF.._

7.3.2.1.10

7.1.2.1.Ii

7.1.2.1.12

7.1.2.1.13

7ol.2.1.16

£erform Propellant. Valve Proof Pressure and Leakage Test per

paragraph 6.1.

Perform Thrust £Y_s_.ber Proof Pressure and Leakage Test per

paragraph 6.2.

e

Perform Propellant Valve Electrical Resistam.ce Test per

paragraph 6.3,

Perform Propellant. Valve Dielectric Strength Test.per

paragraph 6.h.

Perform Propellant Valve Functional Test per paragraph 6.5.

Remove extended inlet tube adapters and install basic inlet

tube adapters per paragraph 7.1.I.1.2.

Perform weiEht determination per paragraph T.l.l.l.3
' e

¢

, • ._,, ,,,

P'REI_AR£D BY: D_FE APPROVED FOR 'NAA: DATE

.CHE_;KED BYK DATE

"_/ _ "" V

FORM 608-B-38 NEW 6% 3
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

•-,,,_,r_<m CEt"_ZR ASSEb3LY 100#COMPONENT NAME _".... _""

NAME OF TEST.. VIBP_TION

7.I.2.2

7.1.2.2.1

7.1.2.2.2

Component Name

McDonnell Part No.

Rocketdyne Part No.

Component Serial No.

NO.f MAC 52-52701-277PART 1.NAA 207540-21
0 -lO1 52 180

TEST NO 20754 S'FIEET__OF__
, .., , m

Component Identification

TCA

>-_-,-_/-_>>,_
• _>_-._- _/ .... ._'_

+_<..+,, .@
Accelerometer !_ent[f[cation

Location .

(Reference Figure 7)

Sensitive

_is

X
• ,, . • , , , , ,

TCA Input

TCA Input Y

TCA Input Z

/ X

__ Zz_/_ Y

TCA Shell at Comb. Zone X

TCA Shell at Cczb. Zone Y

TCA Shell at Co=b. Zone Z

(Rerun)

TCA Shell at _dt _,T_._.r;<+_.> X

"TCA-Sheil at _itf_ _ " , Y

ITCA Shell
.... -'<" - 1at Vxlt/F._ , , _) Z

Identification

No.

/ i 3 .. ,<,_9/

It3

I /3

..... '2<,/
#OFq,

:. _7_'./

"t-._.-7

",4

WITNESSED FOR NAAPREPARED 8Y DATE PERFORMED BY/ DATE

T.G. Kniffin

7-_ -&_ /_-/2- {,/!
FORM I'608-B-39 NEW 6-6 3

_,,, • .. ,.,-. , ,

{:LA.TECERTIFIED. FOR ).tcOONNF%.L DATE

7.1.2.2.3 ylbratlon Test ( Reference paragraph 7.1.2.1 )

,/12 7 i _;{_ _'_" ""
3j"

- :. ,_ ',V!
V it' 3 <-',,'; ..":"

I =_ _,-_'_q ....,',;o _

• REWISION A /._. _/'.<..--_,'-,C,,..;Dated ? - _./- _&'_

• l_v. B. A/__ .__z&, ?dated/, f 19 /_

I%-15019-E I _ -- -°.59

-. --+-,_

,...-

:'."_' -',_',-,W
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE O'RBIT ATTITUDE AND MANEUVER SYSTEM

f MAC. 52-52701-277

COMPONENT NAME THRUST CH.-t'I,_ERASSE:.SLY - 102# PART NO't NAA 2075_O-21 '"

= -403- _ '
NAME OF TEST , • VIBRATION TEST N_9.:207___0 SHEETS____OF 1,80

7-1.2.2.3.3 R_ndom.Vib_t_on.Test - Y Axis (Rerun)

Accelerometer outputs _ere recorded for analysis at the

following elapsed times:

S._.'PLE#I (I +0.5 Minute) __ ¢ 6 C ../f;A_ "
StC:2LE =

,72 (2_ +0.5 ,.,_nu_e_) Z_:70° Z4_ _E3_]

The elapsed time at test cutoff was ,_ _ minutes. __,_o.._,_,_

P_sults of the Armlysis:

, ,. ,, ,' , . , .-_ .-:

PREPARED BY DATE PERFORMED BY DATE %'/FrNESS_DFOR NAA DATE:CER'I'IFIE_EOR _¢_ON_._._, I:_TI

/o -/ z-_ // /_ // . , _\ ,c'_,u'_ _ _Z _ .._1//_/_ v

.,,f:o .Yl -/_! I._/ _ . #2. //_#._. %-<.=,r ['":""Fca ,=y_,CAF " = ,-,._-T.G. Kniffin -_',.',. _,/l'_l:_:_¢t_ // -_-- _, .........

FORM 608-B-39NEW 6-63

Re,,._/,#, _ y_-:.,'_--#,_.

I_15019-2 261
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A OaVlilOP_l OP NOATH AM_HICAf_,d AViATiON, ll_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.1.2.2.3.4

_]RUST CHAMFER t,S$2",L_3Iy .. !_r_'_/ PART Na/MAC __2-[270]-277
L NAA 207540-2l

VIBRATION y AXIS TEST __:0_EET54_DF 180_

Propellant Valve Proof Pressure smd Leakage test (reference
paragraph 6.1)

Proof Pressure

Pressure

(50o_+_o)
Time Duration.

Oxidiz_Va_

2i@ ,
• _7 es

Fuel Valy_x _,f,,j

pslg

Inspection Remarks

.d .

,, n i , ,q , I ,,i ,

ii I ,, , _

, JL _'

k

. i_. __
i '' '_.<;" . li q V,,- 1__..._7/_v \_

FORM 60-_-39 NEW 6-63

Rev, B' 7 D/_, "_;'?.._,'",r-','_'J,l.D Dated _/___-__l_ - _, _c

zl' "_

B

f
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IIOCK ETDY_ I_
A OIVIIIION O I) NORTH AM[I_ICAN AVIATION INC

g I D_ESIGN APPROVAL TEST OF COMPONENTS

g I FOR THE. ORBIT ATTITUDE AND MANEUVER SYSTEM

I
I , • " 52- 52701-277

i CnMP_IU_'NT I_AM_' THRUST _,,"IA.,V_F_,.RASSEMBLY - I00# o^c)m _,__ MAC
I ........................ "_. NAA2075/+0-21

I [NAME OF TE_.------ VTRFJ_TICN TEST NO 207540-s4OH_ET 55 OF180
I

I-- I 7.1.2.2.3.5 Resonant Survey -.Z Axis . Z

I ]o-I ,g's I g,s I (no.) / --

I J' i
I . " , • ' , , , " |

I ) ' ,, ,, ' 1
II I _.I.2.2._.6 v!b_t_o.Tab1_._u_..a_on Test- Z A_Is _.

I Test Satisfactory Satisfactory Test Accumulated ,. "

i No " Spectrum Shape RNS G Level Duration Du_ation ___

H I ,,I "o • _-" _o _'=-_-_3
I ,_. , Y_ q. _, _2. s__.. _c

i

FORM 608-B-39 NEW 6-63

,,_._!' _ "

26)



I10 Cl_ ETD¥_ E
• DIVISION O#1" NOmT_ AMI[_ICAF_I AVIATION. tNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

i.

THRUST CHAP'_ER ASSEVJBLY- I00#

VIBRATION

NO.f MAC 52-52701-277PART INAA 207540-2],

0 -401TEST NO 2 7540 SHEET___OF180
...... , i

7.1.2.2.3.7

D
Random Vibration Test-Z Axis

Acceleration outputs were recorded for analysis at the

following elapsed times I

SAMPLE #1 (1 _0.5 Minute) _ ,)f'c.
SAMPLE #2 _ _ ±0.5 Minutes) /_J_$e_. _j

s_ #_r +o.5_:Inut_s)_:o_ __'c _ _; -
The elapsed time at _es_-_b_toff was_s_ 325_ minutes.

Results of the .Analysis t

PREPAREDT.G. KnlffI_BY DATE PERFORM/._.D _//_ c_TE i,,Z.m-.-_ _

FORM 608-B-39 NEW 6-63

WITNESSED FOR NAA DATE

•...'j •

X".x/--_('_FF i,_-/_;- _,./
VERIFIED BY USAF ,

R-15019-_
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Ill l_)iVlll, tOlt%l 0 It II_OATH AUllltll_ik,l AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

Propellant Valve Proof Pressure and Leakage test (reference
paragraph 6.1)

Proof Pressure

Time Duration

(3minimum)

Inspection Remarks

i ii J __ l , • l ,i I

+I

..... _ .......... I I --



A OIVI_IO N O F NOflTH aEqLJtlCAN AVIATION IN_

DESIGN APPRO_

FOR THE ORBIT ATT

TEST OF COMPONENTS

JDE AND MANEUVER SYSTEM

THRUST CHAt.BER ASSEImLY - ]00# NO [ MAC 52-52?01-277
COMPONENT NAME __ PART 'LNAA 2075/.O-21

VIBRATION -401 ..
NAME-,-: TEST TEST NO. 20754.0 SHEET 5__OF 180

7&.2.2.3.10

i'_-_..II_p=to_tp=t Identificat__

pP,RP_. 7, _,2,Z.3.

_ " _ /w / "

Vib£__t!on Table Zqus!!_atlon Test - X #.x_s (Rerun). \-

Test Satisfa. ry

No/,.-T._ Spectr_- ihape

i

U

fl

I

I

I

I
l

±

FORM 608-B-}9 NEW 6-63 • .

¢* _-,( U-- -
966

PREPARE{) BY DA_ PERFORMED BY DATE WFIh,":SSEO FOR NAA _EICERTIFI_D #OR MCDONNELL

I_15019-2
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A OtV0bnON OF _O_Te_' AM_'CA_',d AVIAV0Of_'d ,NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST..

TE_UST CF!_ER ,c _', __._S.,3LY I00#

VIB P_ITION

NO.F MAC 52-52701-277PART t NAA 2075/+0-21

-ZOl 58 OF 180TEST NO.I 207540 SHEET__ __

Accelerometer outputs were recorded for analysis at the
followlr_ elapsed tim._:

Results of the Analysis:

_67

ipREPARED BY OAT£i-PERFORMEOBY .OATEIwITNESSED FOR NAA DATE

• la -12-6 4. '""_")

FORM 608-B-39 NEW 6-63

VERIFIED
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-DESIGN APPROVAL. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT N.AME

NAME OF TEST

_:.i " :
. 7°

• . o

.- q . "..

0

;

PART NO.[ MAC' 52-52701-_
L NAA 207_,0-211

2075_0_0l ' -
TEST 1','(1. SHEET._.._.CF 1'00

THRUST CII_IBI_ ASSI_IZ - I00#
J

VIBRATION

"_ .

7'1,2.2.3.12 Propella_t Valve Proof Pressure and Lc_kage test, (reference

.,. paragraI_ 6,1) • " ".

-( ' :""": : : " " ._idiser Valve Fuel Valve ..-

• .'- . ., •

• - Proof Pressure . "" .f_,_-/ "_-_;_
• • : . _ - ..• :, .. . .- - .. _ (_,:)_--! .: ,. ._.,_., ,,

• (_oo+_o) " -.::. <_._ . ..,-.. _ ;_
° o ° . . - "''f- • . _ -.

-." " "" Tla_e Ouratton - " _ '_'_ __m.teI "_ mlnutee.-'_,"

-- " (3 _ f-_" .: ....- " • '.::.." _." ,._.. . .._Z._:
" - ....." "" '",_• ""-::" ';_.EP:-"-:::.-.---_ - :_':...-

P_-__" __ ,_- _1,,--\ _- - ,-:,_
•..." - Volt,_o_e (26 _0.5)'" -._ _- v.uu _ ./. , ' _L_ _,_:: ..
" ' " f_.,_t.... "'" "-s'- ";;", Inlet Pressure, z_'_C psi& ._,. " _

-- _- (_(x:_o) ;'-__ .... ,,_.,.-.:.._ ,.,,'-,..,,..
:.:-..::'::: ... :.. . .-... •_,._' ,._....- £ --.-

" ._ ... Time Duration .. z._. minutes /_ minutes -"
:,. , (5 =_=_=)

. . . . - - • . ;. . @':
_, _t. __./ .....,,oo,e :_-' !
12._ _) ,_

• o . - .

Xnspectlon Remark_ "-

n n n
, =

• ....:. .

•eco He
_ta

Ill

l ,

_ ii i i -:

i i ,i| •

............ , iii ii

B:

-- _._._s..cz_,_ _ _ 0_ _:_.__<_ _.'-l_a___._:_-___/, I
. .. _-_o-__ / - . _1-_ .i_ _ >f_," . . VL_tFI_) nX U'-,_u_ . i_A_I

j...;..... ,I/41  I: I
' _o_ ___"_-_-"",,.;'_;-_" ....:"• " ; - • • " •

. '. ,.", V_- . . , " "- _: .. ". ' :. "...,',.'." .-'.- "._" ,..

• " " " ' , "... -.I" ,'.: :: ,- •

" "- ' " ._p_zTo_,, , fl.r_ 7,:<., ,_,_i_ ._ _ted. Ib_/.Z:- _'_t .' ';...';" -' : <...:- • .; .........,;:....; . ....
.'',.... =_.Jw._.,_IkJLY_ ,l_l|,',l/,/./_::'y'a/*_'_ _ • _' ,'. :" " ;'" : "" , .-., ,. -;, -.. • / -t • ".• ,., ,.... :. - _J..... ........ ... . t. .. .... . ,-. .t.. .'... - '

.... .'". " -', '¥-" "'1 .://'.'';'' .., . -'," ,; • ". ' ..... • • ,"_1'." ,'"""'" "-.," "

, .. .... ..... .... .. . ,. ... .... ._=_.__,._,,,.:_,,-."..... • • . ' _-'..L." _ " "- " '" ' , lC_-.,"'. • _s ,..- . ....... "": -..- .. .'•. i'-...".-' . " ".::"'(:_
• :.-.,', ...." : - . .- .. .... ........ . . ,, .... • .. . • _,. , .11 ".- ... -.':

• 4 ' " . " " ' " . _"A "-" " "
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A OIVl|lON Op NORTH AMERICAN AVIATION, |N(_ " ( ;

DESIGN APPROVAl" TEST OF COMPONENTS

%'

FOR THE ORBIT ATTITUDE AND MANEUVER. SYSTEM

CGM_ONENT NAME 'I'ILRUSTCHA}_EI} ASSD_BI,'I-I00_ PART NO,f MAC''52-52701-277
NA A_207540-2,!......

%,

NAME OF TEST, , ; ......... TEST ha2075_ EET OF

-) ,_ .7. I.....,3.14 Propollmnt Valve Electrical Rosist_nce te,%t (reference

• _,,_,_, .6._).. . • __.._._. _
,.. . ..7C / . _, •

Envtromnental Temperature /' ,(?O__1OF), "
..il- . _. • .

• ' "Oxidizer Valve _ ,g2 ohms (Accopt_ble pot FiK_ il,

' )<@;x. . .. , ..'. - yes or no "/E'__ : '"
•. o°._ _" . ., ,t+ . I ¢ ...

.. ...,,. ;.".
• ., ." , Fuel Valve ,/_,2,, _Z

"-'7L i :': lle.l,t.c.
'i O-O • "'-

:-...,:.-,. . (1,0 =_._) .,. -" /if• - . . . _ . o

:,:.,....... . _:_,__
Oxidizer Valve _ .ohms _ •_-_"'}-" "."_.,

;..

• . :-- ",_ .. .. , • .

• .,,., :... ,,, 'f_.- _ " """; ._'.::.. , Fuel Valve • ohms --.....:

" "": ": " "; _=Z,-_, "'"" ." Inspection :, - .

"::.:"-"_:;:" "" :_ /44x/_ /o/k_-_W _
,in l n _l J_Jl _LI,

" <.-.. .. ." . ... _

• . • . o."
• 'e

i

• , i

.'e •

l I In Jl I i, i I •

I I l I , ,| ,1 i i [ I jl I

l I n ii ii I i { i i i [ i i ml m

• ,,-u n i J ,

"@. ,

.. °.

f

i

,:

-'i-lu-G4

-:. .,_I/-_/_4,o _--_," / r,._-_'_" ' ", " -., - .,c/)_..,,C'.__/,-/L,:
rO_ GoCn-39ii_,, ,-63. • _ . . ... . • ., . • ,/ .• .:..':..... .. . . -.... .:... :: . _,'. , • .... ;.,. ;.- .." - . . ........ . :,,

. .. • . i " i_,,J!. - ":' _ " "" " ' ." " . • " _. :""..".:" "'" + ' ' "" " ' -':"" • ". .
.... • . • "REVISIOI_B _ /:'2._,C_"_'-',_-_ DATED'" It'-Z.,P'-it/'.. . , " ... - ". ' ...... • ... ,..

• " " " + " '" " " '" '_ "" t''" / "" " " " "" " "" _ '/"" " "_" . - , .'_ - . . _ • .* ..;•'', _ • _. " .

"" "''.': _: _'':: ' "'_"..' " """ #J" ' ._ :, .'" "" .' ". • ";. '"' ." "::'t.. '2": "._'' ' "',' "," "''._" "'7 " "'" "i " '

,,:.,. .:" :__'" _. 4- • i " .... "" " l .' • -.. '; ',._- . - " ., " • " - .' . ." "" " .. , ; " .

• :1.: zTo.::.:;:- , ' _ "-':, ': ":";"J"- ' • ; : :I , • " • " . " ',.;. :''iyr,.,:i5()"19-2. "'
•' :....".."" . .... :'" ' " .' : • " " ' " " " • , I . .' " :
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A OIVIIIION Ol I' NOmYH &MI[NI¢&N AVIATION, |N(_

i I I

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY - 100#
I

VIBRATION

MAC,52"52701"277PART NO. NAA 2075&O-2!

TEST NO 2075t+o'_OH1EET 62OF180

7.1.2.2.3.1.5 Propellant Valve Dielsctric Strength test (reference paragraph 6.&)

I ! i II i

A to Ground

Oxidizer Valve

Voltage
Volts

5oo+10

i i

C to Ground 5"_c:
i i

,_-cc
[A,to C ,.

Fuel Valve

Current" Voitage

Microamps Volts

5o0m_x. 5oo+_o

3,-/- :_ 6"cc
ii

_. '_ (:_ ,5"c_',
, , , , ,

t?' :.._ _cc

Cu_re_,t.

Nicro_
5o0 max.

I I II

z_ _

inspection Remark=

u ,i

i ,, I •, imi

I I II • I

I I l II I I -- I l l l I I I I

271
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DEVELOPMENT LABOP.ATORY TEST REPORT

EWR IqO.

PAGF

LAB TI_T NO.

OF

I FACILITY I PHONE i DATEEh_V.LF_. 2061 I0-28-6_C. Kudzia
PART

I TCA UNIT #I

272

Form 600-V-67 [Qew ]0-63

I TYPE OF TEiTFUNCT IONAL-POST ¥IBRATION
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DEVELOPMENT LABORATORY TEST REPORT
-OF ,.,

PItlPARIrD BY IWR NO. FACILITY PHONK DATI_

c. Kudzia 5.95397 E_V.LA3. :2061 I0-2g-6_

,_ ,,,,,,,o20754o_2, i _,...o,,,,
100# OAMS TCA [_IT #I S/N 4058958 IFUNCTIONAL-POST VIBRATION

_XI)IZ _R ;AL _E

I I I I I

!VO:,TA{IE _RA_]E

(C ,OS [NG T_4_)

]o!:iz,mt

Ac'_ua.

L1

_nt

= 2O

= 20

ms/cm

D m'r/cl i

Ix m

I {i

L

!
i : 5]

/I

g

II

l@
II

|

g

VO JTAI}E :RA,3E

(C ,OS[NG TL4E)

(_ [TH >UT DI,3DE

Ho!"_ntid : 1 n._/,'m

Ve:_izal : 20 mv/cm

...... Ro,'r,H-emmt = O._5 sez/_ux

Aetna L = 0-00/_+ sec

* '_6f;are:_ce! De ,ia _io *

I I I I I r t i i i t I

.... . . :2_

_ __ .]

,t

1

I' I I 1 I ! | t t I I I I I I

_-_5Ol9-2

For_ 600-_-67 New 20-63

| •

u

275



DEVELOPMENT LABORATORY TUT REPORT
OF

lilRlUbARI_D mY IWR NO. FACILITY PHONE DATa'

C. Kudzia 595397 ENV. LAB. 2061 I0-29-6&

.- . i,_.o=_0__, _+_o,+..+ n
1_#OAMSTCAUNIT#1S/N&058958 FUNCTIONAL-POSTVIBRATION

]'UEI V__LVI

P/! 4(q6(i2 S/! 9 83._30;
i i I i I I

{(IPE_fIN( T]_ - " " I
_ tiT._...}D_____+OD__!I;) ! ;,+

H(,ri'+ionlial = 5 r_/( m

V,_-t,: caJ = 20 mv, cm
! i

+ J
!

i

i
R_ r_ient = 0.(21 se, /,_x

A(:tu_1 = 0.()18 s_

!

i I , I , , , l

I
R_,_um_.enl = 0 021 s,

I

_c/+mx

I
J i | ! I !

!
|

27.],

For_ 600-V-67 Me._ ]0-63

11-15019-2



DEVELOPMENT LABORATORY TEST REPORT
PAGF O_

BAll _ NO.

PIRIGPARI[D BY arwR NO, FACIS|Ty I PHONE DATIZ

C. Kudzia 595397 ENV.LAB I 2061 I0-29-6_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

B,,+

0

{MAc_2-,_o,_+7 n
VIBRATION

7_Iq2.2+3.16 Propellant Valve Functi_ll test (reference _e._aph 6.5) B

O_l_er Val_ •uel Valve . i

Response Time

_+n_,=_._. ,,,7.o° ; @ ,?_, ,_ +_ I
(7_tO)
Energizing Voltage

(2__._) .. |

•Z,Zet P_e_,=_ 5_ ,,_ (_ _ _ ;._ <3__;Oo%io _or.p_u-i..)
Openingnee ,:.,_z,ec+_.._ . ,_/+>.eco.d. ,_ _loral =a .....• xlmm) - # ._,:_;.
Inlet Pressure _'E//C _eJ.8" /;_._ -_'E,_Omi_"_++_ L

|o_o.__=.. ++.o7,+-...,:,<,,,m-, <-<.-..,.oo=.._.__,
(_O.Oq5 =aximumJ " ,4)EF De ,.,_;E- _

_ .#'_,+.>_-e+,,,,,I_'L>£...,+>o,_ _ __ '_+._.+,.: II

o,>,,..=.=,+ "+'+" '+ "_ ,....,,"_(+*/ ++ '_ _ ,Volta, me

Ambient, Temperature 7; F ,_ _C • "_J ,'

(7_+o) _ - ,/_-\ ,,,

0o_o rot"pu.U.-In') .. ,,.,_:_A -., ._ _ _-
.o_._ VoZ_e ' . !./._+ vm_ I_ /,_.,_ nm_ ./_ ,, li
l;_6 taxi=m) .+ +_ +.+--_ .:i_!_

(zero for fl dr op..ou_ N ) • . _-_ !.____,_ _ ,,,,+,,,--,_,,,o,,,.,,<,o,,.,,,,."' i(i .o=tam=).

Inspection Remark= 0

T. O. Knlffln

ro_++_-_- 39 ,--_ '+,-,53: -- -
i+

"iTE_ISIOH B

+._ ++ -t u/ ,,.

_m_,_,_ ',>,m-_j7+,+m+,#,,>o,.+,+..,.,<+._,._

• VERIFIED BY U+_,_ .D_i'i

+i , 9/+,u + ...,*
, ,,, ,,, ,

P_-'z_o19- 2

n

o

o
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DESIGN APPROVAL "rEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

/j't'

COMPONENT NAME

NAME OF TEST
III II I

7.3.1 .,2

7.3.1.2.1

.

THRUST CH._._F_,,RASSD_LY - 100#

PRE-TEST. INSPECTION

I I I ill II III II I

Test Data - TCA #3 , ,
¢ . •

Component Identification
Oxidlzor

Component Name TCA Valve

McDonnell Part No. 5_.sz_ql-z_

t

e

7._'.1,2.2 "

7.},1,2,2,1
t

, ] .

7.._.1.2.2.2

PREPARED BY DATE

T. G. Kniffln

41/4/e4

.,FO.+,,,...6O8:+-$9"',W"
" R-i_oig.2

Rocketdyne Part No.

N_[ MAC 52-52701-277
P_T tNAA....2_54_2,

6o1 1 T
TEST r,'o.2°75/+O_..' SHEET_OF 180-

I |II I

Fuel
Valve

/

Component Serial No,

Inspection (reference paragraph 7.3.1.1 )

The TeA was inspected to insure that it was of the proper .

configuration, that it had been properly packaged and that

it contained no defects such as broken parts, corrosion#

damage or deterioration. Also, the TCA recordswere

inspected and it was veri£ied that the TCA had passed
the acceptance tests of RAO220-3&?. 22:i_ (Yes or No)@

PropeLlant valve inlet adapter8 were installed on the

propellant valves per paragraph 7.3.1.1.2. _E_ _(Yes or No)

t

Inspection Remsxk_ .. . .

• ,O_uz_

• _ 'Y-- "t .NfX "l, . ' m_K'7 ,Ik,',-_'iliq_.Ordy U_.._F _ F_LV,,TE!

4T .,> • . ....,.,..... • . ,
';',. " :'. . ,.i " -." ..... , .277

• " , . • -. ., , . :_. • ._ • . " . • . ..

i

• ... ,, • . . . . , • % •.



& Ol¥111ON OW NOR?N AM|NICAN AVIATION. IN¢
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DESIGN APPROVAL TEST OF CO_,fPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

IZO

J i i

COMPONENTNAMETHaT C_ER _E_ - Z_

NAME OF TEST. FTL_-TF_T IJ_S]:_CTICN

'" :i .'.::i." • ": .'/,'_ ..... "
,, . ";.

7 .3+.1.2',3.'+;.:. _etght l:)e%em_t_tlon Teot " (referen¢o Nag_N 6_) ....." '+ " " ; ",::::

i; i:ili ""_':'A]I pro%co%Ira cloauresvere re=oved f_ 4;he _.A, .. "; ""2"...i.. ""
l

[MAC52- :701-2 

.,r

• 4

.o

i i i i

.. , .• ,.. .. . The" TO.,& % was o
..... '_:,,'_" (Record %o the nosreot one-hundredth pound)

o'. ; ..._

• . ..#.o -

• _'e • "" "1 _'' - -- _ I l I I I ii i ii i

'1_ ' -o : ," " " " °

:..}:',.; ;:_:.... ......
" ?'' t 2' • " °"

"_.:.:.. .. . _ .¢: . ." I
I i i ii ,i , Ihl,_, I I I:.<,. ;' ;._.:.',

, A,"" .. :,,.-_ "

• : . . P ... I I B III I I ....

• , • -

-_'.: , -.'&;" ,-,;_,'._ • " .. t "_" ,

el _ "' "" I I I • I I I II

• "...- ._;:. : ,; .,,- ....

..'., - ,--.; "',.o* , . ; ":",..". _,/:- , -' t

". '1" "o "• -

,-!':, t-'- " " "'" '/:' " "
, , ",., ,- ., _ .

.." _:j. , . .'. .-_.:. .:,. , .,_ :.
":. , :t> " '" " "'_

". ' . l" t " ° " - I'.. .- , . " -

'" " :":* .' - _ ,..."k: " :',:'; . :1 ".

O .. . .. : ._.-.. . ...; : - ;. "." -: •

: • , , • .
• . .

I
• , •

i I i

i i I I

- -m.. .......

• . _ ..:." .-.. ',;.._,;..';.,
.o • ...... , ,.%, ,, .- . _ •

"" "'" : ''' : _" ;'.i.."
• , . _. o _ - . .° - ._ . . •

• :'- -.'e "' _, . .

• ° • • • ",. .*

o

0.

• |_ ._ :

' # "l

°'-(

° #(

I

• ,./=

-: |
..:• ":

• o.

o :%_.

o-., .

o..

"-"

;i

• :%. .

"-:.2 |
.. • •..

o

_" I

' ._. •

.'1 i

• .L" -%:

; .I

",2"" g

PREPP_r_ "* "BY' ' ' OATE PE._,_EO IEf OATE _&fl'Tt,:ES.__J) _ NA& _TE CE;r_IF'EO FO'R.._M'c_'OI'a',.,'ECI,_;',_4_I-[E

_.o. _rrl_ . Z' ' _F ___ "
• _'./_._. " _',,,h:_,_ __ "' ':_ _"'_ _

Fo_t 39h_6-63= .... . ;... ; : ... , .,.,: ,_ , , :
• ,, . . ', : . .' • • ..; .*.'.... , ..:. , _ • .. • ..,- ,-,,:-:,., • • , . .. . . :-

• , ' • ;" " " ' . ".l" , .... ' " .v'., ":, ,; .,-, % • ' • " . . . " . . -.:
-_ " .'' I ;'. _ "* "."'" " ""'-'_ %-''" " -.°_':' '' "'" "f;'_ ', ;" • *"- " %'" : "" " '_" • " _ " ". " '" t_J

• zl_ , ",-.. "':_: /..:_" (. :,.;" " '_: '*.":"-"::,'" _ 'L' " "" -: ,::: • " " "' R-'150t9-2, :_ ,; ' k_l
.. , ,... . .'..:, .o.-, ,, . • ; i.; > :' "'__>- : ". _ • .I _ . , i ,. '_ ., " ., . : . . _ .t • ; • .l:,_ ma
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC..52..-52701-277COMPONENT NAME Tlff',UST Ci_t_gBr,__ ASS_-_BT.Y - 100# PART NO. NAA-2075l_0-21

NAME OF TEST t,flgDil._J_ICAL Si]OCK TEST NO. 20?S&O__SHEET__OF__

IL 4388-536_

Deviation Ra[uest:

It is hereby authorized to delete the Mechanical

Shock test (Reference paragraph 7.1.3) for 100#
TCA Unit #I. This test for mechanical shock will

be done at a later time on a unit more representative

of the test objectives.

Recopied from original request dated 31 October 196_.

es D. Mavroge_s _f"
MAC Engineering

|

t,- f.._
R.Cole

Ge,_.Ini DAT-RAT Unit

FOR_ 6_'-.B-3T NEW6-6]

I_-15o19-2 279



A OIVI6ION OF NQRT_W AMERICAN AVIATION. INC.
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x

l}_fER_'JLLLETTER

North American Aviation, Inc.

TO

Address

Those Concerned

SUBJECT

]L 43_'8-9164

DATE 2 November 1964

FROM,

Address
Gemini DAT-_IT Unit
D/8')6-388

PHONE 6107

Plan of Action - Deviation to Gemini DAT TCA Specification 2075hO-hO1

The mechanical shock test was originally scheduled for
iO0 ib TCA Unit #i (P/N 207540-21, S/N h058958). How-

ever TCA Unit #i is not representative of the production

configuration. This unit was modified at McDonnell, St.

Louis, with supportbrackets mounted on the TCA body and

propellant valves• In addition, a MAC supplied nozzle
extension was attached to the TCA exit.

The objective of the mechanical shock test is to verify
that the customer shipoin_ container for the Gemini iO0

ib thrust chamber assemblies is structurally adequate to

protect the production hardware from damage during trans-

portation from Rocketdyne to McDonnell, St. Louis.

Therefore, it is proposed that IO0 Ib TCA, P/N 207540-21,
S/N 4058965, be substituted to complete the mechanical

shock test requirement. The TCA shall be designated as
Unit #1A.(Spare DAT TCA hardware).

Post shock functional tests will be performed with fpro-
pellant valve inlet adapters supplied by manufacturing,

• • i e

Supervisor
Gemini DAT-P_T Unit

MAC Engineering

E. Ada_

Gemini DAT-I?AT Unit
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

J'MAC 52-52701-277
COMPONENT NAME TiF_UST Ci_g3I_ ASSE",_LY - 1OO# PART NO.[ NAA'" 207_40-21

NAME OF TEST PPdF,-T]_GT INSPEC'I'ION TEST No..O?5 ,,- _I-__ET--_OF__

j., r • I , -,,, ,,,, , • m, ,,, , ,' , , - .... , 1 , ,

IL h)88-5365

Deviation Request:

The oxidizer valve inlet tube adapter was r_moved

from the 100# TCA Unit #1A P/N 207540-21, S/N &058965

__ (Ees or no). The fuel valve inlet tube was

replaced by manufacturing per EORIS&176 and inlet

adapter was not brazed on fuel side.

Recopied from original request dated 9 November 1964.

/,James D. Mavrd_enis_
MAC Engineering

/2 - 7 _.b_t

Gemini DAT-RAT Unit

#'

_o_H 66_c_-8-37"NEW6-63
, • ,, ,,,

R,---15019-2 281



!

I

IhFER}'AL i ETTER

North A_erican Aviation, Inc.

TO

Address

Those Concerned

SUBJECT

I_O.C _ ET DYI_ E
A I_|VI_ION P--_," NORTH A_RICAN AVIAT_ON. IN_._.

l

_. h388-5189

DATE 10 November 196h

FROM Gemini DAT-RAT Unit

Address D/896-388

Rework iOO Ib OAES TCA, P/N 2075h0-21, S/N h058965

This TCA, P/N PO75h0-21, S/N h058965, was accidently

dropned at Santa Susana. As a result of this the

inlet tube stub was inadvertently bent and cracked.

An authorizin_ document was _nitiated by Engineering

to verify that the valves operated as per RA0220-3_9.

Uoon the valves passing the functional tests, E.O. 154176

was generated to replace the fuel _nlet stub.

Standard di-penetrant proof pressure and leakage tests
were perforated on the TCA. lh_ rework was accomplished

by D/827 and verified by D/854.

"- -I"9 _ R.A. Cole

/W/__ Gemini DAT-RAT Unit

Approved: _. E_de __'_

Supervisor

Gemini DAT-RAT Unit -- ' _ . .
McDonnell Engineering /._. ; _//__,.4_

NcDonnell _Jalxtv Cont.]. _,_z'_- ,/'fi1_%" _ "

Rocketdbme Quality Contro__.__'_

/

282 lb-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA_P2Fh ASS_.;_LY - 100#

NAME OF TEST M:F43HANICAL SHOCK

1" MAC 52-52701-277 _

PART NO. l NAA - 2075_O-21 _

TEST N O._2__I_ET___OF_

IL 4388-5366

Deviation Request:

The Post Functional (Shock) tests of paragraphs

7. I.3.2.3, 7.|.3.2.&, 7.1.3.2.5, 7.1.3.2.6 and

7.1.3.2.7 will be conducted on the oxidizer valve

without interruption. The same procedure will be

_mployed on tho fuel valve. This change will reduce

test time. Post shock functionals performed on
JOG'iTeA Unit #1A with slip-on inlet adapters provided

by mn_act_.

Recopied from original request dated lh November 196h.

es D. )._vr_gen_ --
_tC EagZneering

- E. • Adams

Gemini DAT-RAT Unit

'. .£

FORM 6(2)5-B'37NEW 6:63

I R,-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSF2.'IBLY- IOQ/,/.pAR T NO.{ MAC- 52-52701-277N/_ 207540-21

_CHANICAL SHOCK TEST NO. 207540"5_EIET64__--OF180

1

1
Reference:

7.1.3

7.1.3.1

7.1.3.1.1

7.1.3.1.2

7.1.3.1.3

7.1.3.1.4

7.1.3.1.5

7.1.3.1.6

7.1.3.1.7

7.1.3.1.8

F&C SC,D 52-52701, Revision F, paragraph 6.2.3.16

Shock- TCA #I

Test Procedure

Place the TCA into its shipping container per RA0616-.008.

Then install the container into the shock test facility.
The direction of shock input shall be along the + X axis of

the TCA (see Figure 7).

Apply a half sine wave shock of 15 +1.5 g magnitude and ii ±i.0

milliseconds duratiom to the TCA. T-_e shock-magnitude and

duratiom shall be monitored by an oscilloscope and the trace
recorded with a Polaroid camera.

Repeat paragraph 7.1.3.1.2 two times for a total of three
shocks.

Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.3 for the - X Axis

of the TCA. Inspect the TCA for visible evidence of damage

following the application of the shocks.

Repeat paragraphs 7.1.3.1.1 through 7.1.3.1.4 for the Y Axis of
the TCA.

_epeat paragraphs 7.1.3.1.1 through 7.1.3.1.4 for the Z Axis of
the TCA.

Perform Propellant Valve Proof Pressure and Leakage per
paragraph 6.1.

Perform Thrust Chamber Proof Pressure and Leakage per paragraph
6.2.

PREPAREDBY: DATE APPROVEDFORNAA:

R. Cole

,__/._..-_,¢*_Z,..-'/_-/J"-

FOR,_ 608-B_38 NEW 6-63

/_
ReV. B /__/_,_2fI" [P_f'z'7z,7dated /f -/_- --/_

0

|

!

!

I

N

I

B
I

DATE : ' - B

• _ I+-,,--_/ I

I

I
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DESIGN APPROVAL TEST OF CO,%_PONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,
i

THRUST CHAMHER ASSEHBLY - 1OO#

MECNANICAL SHOCK

PART NO{ MAC 52-52701-277NAA 2075/,O-_1

TEST NO207 5L0-h_EET _'___.._F1_80

7.I._%1.9

?_,3,1.10

?.1,,_. 1.11

'/,,I..3.1.12

Perform Propellant Va-ve Electrical Resistance per paragraph
6.3.

Perform Propellant Valve Dzelectric Strength per paragraph 6.h.

Perform Propellant Valve Functional per paragraph 6.5.

Perform Visual Inspection.

CHECKEDBY:, DATE

FORM 608-B-38 NEW 6-6 3

t

APPROVED FOR NAA: DATE

R-15019-2 285



Meterinz p_n Dita

_;Oo "'

3- _>s'+77___.....
Pe_--tNo.

.Z _?_:_o -,_ /

_'" f_J ,
Aoo..aveehape /-_L P -8/_/h."
Ace. Time ///_E_-_ __ //_t_.

Deceleration Orifice Position

_lb _ . i iii

b. I, ,'`_"
Contour side up
Con_ou.r side Sc'_n

Horizontal (_/squ_r e) r2.
Aecelerometer _ _-_ -_'_ - _-_

I
t-

P,__.l_.or_._ .
I

Facility Date

8oriel No.

,_/_ _'_ _'_?_ ,_. . , ,
Accelerated _.ass

a. SpecAme_ and Cixtur_ _'_-- lba,

b. Carriage _0.0 l_s_

o. Internal Hyge _ 50.0 i_
Total /_ _- ibs.

_ermtio:_l Dst_

"i I
I

F

• illL+............+............+.+.................+.+

_" • :'I

...................i......................i.....................+,.........

I

i

I

I

g

._ 7 lil i i l. lm i tl i i i

___
- = 7 , m

..... - : i , ,-= , ,
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!

g

g

• ,

_ _ _
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RgM_KETDYHE DEV[_DPHENT LABORATORY

_SOGK TEST DATA SH_

-P_o_-_ _ mm_o. _f4_ty Da_ ..........m
m v ,_,_+_ _-_P_,_?7 c_N6_._ I/-_/_-_+ , ,,

Pa_ Par+.. _o. Serial.No. • _

_,T_.,4 _ o 7,.c,:jtt_-,,,7./' ... ,_o._., _q_,.-.+,. , ,
n M_terin_ Pin D_ta Aoo_lerated Y.au

Unit _/ a. S_eeimen and _ixtu_® _ • lb..

Aooo_eration /_, _ "_" 1_- _- , b. Carriage _0.0 l_P_.
Aeo. ;avoshape i'_'_..F-.51//'£" o. IntermaA _yge _ 50.0 i_+s.

Aoo. Time ]]_c+= --+-/_v_e Total . . [7_T ibs.

I IL_z_ulio ._lui_ Level C_er_tio=al D_ta

So . "_'_' _..,',meh._ ss =_asu_ed do'm Set, Pre,_s,._.e . /G, _st,_

PA_a top of top eyli_er. Firiml Pr+ss,Are +_3 ,i _si=

b. . , , .. _raMe Press'_re _ +". msi+

, ., Aoeusmlator Pressure -- , _cl_
(Altoraate PLri_+_

_o+l_ra_ion OrlPice Position

II. Contour .1.4e up

be ' r_" ,, Contour side d+'+u

I Aecelero:eter_
_ ,,_ _ __

":, + '+14

--X

I
NO

I

|

g

I]

_t

Form 600-V-69 New 3-64
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_KEEDYI_E DEVEIX)PMENT LABORATORT

_EOOE _T DATA SHEET
0

Part

M,terinz Pin Data

E4_ NOo

Part No.

Acceleratlon
i

Aoc. Waveshape _Aeo. Time

H_,Iraulic .'luid Level

Parrot
tab Te_ _:o_oo-17-_.q

_:_"_[t_ ...... Dire
_ _-e-oa4 //-/_ -_'F
Ssrial No.

Accelerated Y_ss

a. Specimen and fixture . _/" _bs.

b. Carriage _O.O ibs.

e. Internal Eyge _ 5C.Q i_s.

Total . / p_r" ibs.

O_era$ior,al Dst_

D

g
a. _.a_ _m_s as measured do'.m Set Pre_s,re /6 _ei_

from to_ of top cylinder. Firing tress,Are ..... I

b
• i "l i i

Deceleration 0riCice Position

"_O ,m ,

b.. I/

Br_ke Pressure

Accumulator Pressure

(Alternate Firir4)
_iz

ty_.a

!

1

!!

I

Contour side up
Conto,Ar side Sc'_n

Ve_ic_ {a, s/s._u,.re,_ ;7
Horizontal (,_/squ_re) ' _?- ,,,
Accelerometer _/'7"C A- ,I"_- o_'_

IL , . _,,. _i . _. _ .... J _ ............... ._- _ ;,l

i ."' '<i'

t

! •

/1 . ,

,t,.'7 Ix:z,_

if

|

it

U

288
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ROCKETDL_TE DEVELOPM_T LABORATORT

_K T_T DATA aHEE_

_b _Bt, _o.--z_Ao- 17-;17'

m

Ve_._ C:'s/e_o_ ,._, '

g Horizonta! (N2/s_u=e__Accelerometer

...... •,__" 7o.J _

g ,q,_

I

NO

|

|

U
-- X AXIS --_AXIS

i

L • , , , ,

R-15019-2

Form 600-V-69 New 3-64
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ROGK_TDYNE D_PMENT LABORATORY

SHOCK TEST DATA SHEET

_-,4RNo.

Page _" of

Lab _.t _o. 4Ka, o-17 -2.

Date
m

PrepAred by
V. OAv, X

Part

Meterluz Pin D&ta

Part No.

Deceleration Orifice Position

8@

b. b_
Contour side' up
Conic.At side _c'_n

Calibr_tl0n

Vertical (G's/squ_re) _ .
Horizontal %_l_-uo_'

Accelerometer _¢ 5-7q_/_ - 5--m - J 5-_
O-/_v 2,_ .7/>

Facility

Serial No.

Accelerated _Mss

//-/j -- /_-

a. Specimen and fixturs . 4//-Ibs.

b. Carriage _C,O ibs,

c. Internal Hyge ..... _=.J i_s.

Total _ /27" ibs.

Onerat_ona_, D_ta

I

I Y� '_•

"'_ _ .... _1, ' .... :-'_ _ " ]

..... ' _]

l
...... ;<. I

-_ 7- AXIS _- Z AXIS

I

I

I

I

I

I

I

I

I

N

290 P_-15019-2

Form 600-V-69 New 3-64
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g

g

|

I

I

]E_;h._.l:_.N_: DEVELOPMENT LABORATORY

SHOCK TEST DATA SHEET

A- V/S

Meterinz Pin Data

, t,,

E_R No.

Part No.

unit _"o _/
&eceleration / _-_ + ), F _' [_"

Ace. Waveshape/-,/A.J _ -.S"/'A/P
Aee. ".ime ///_c_ _ _ /,_4, IF_ ¢.

Page/_._of__ .
Lab To,t l_o.._ 4/_ _o-13 -_q

' F_aiiity Date

G n ,-_ _ G,g //-/¢.,- d_
Serial No.

_/_o_'_z/.I,_ ....
AcceleF,ated Eass

a. Specimen and fixture _/5 _ Ibs.

b. Carriage . . _C,O _bs.

c. Internal Hyge .... 5S.0 ibs.
Total ) _J" ibs.

I

I@
|

|

g

•' l

1
i

_..__

J

J
Remarks: ,_J_ U L_u/_L DA_-;E ,

, , ,, ,, ,

R-15019-2

Form 600-V-69 New 3-64
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAM:-JERASSEMBLY - 100//
COMPONENT NAME ..

},_;CTIANZCAL SHOCK
NAME OF TEST.

MAC. 52-52701-277

PART N(I_. NAA 2075h.O.-21'

,_, T66 ,F100TEST NO.__I_EE -_=O" --
I Iillll I I III I III I

7,.].,3,.2

?,_..it .2.2

Test Data - TCA #1A

Component Identification

Component Name

McDonnell Part No.

Rocketdyne P_rt No.

TCA

,__ -_7o/- > _7

Component Serial NO.

Shock Test (reference paragraph 7.1 _ .I)

Magnltude

1___1.5 gts

Duration

11+1.0 milliseconds
elm

_ //,

.... "_', V__.3//,

_;_;_-_ ..
/,_ . --I v.':,,;,

I

I

, k_;_Ii,
- _ n /%>,

......

P_

_", ,.... ,

PREPARED BY DATE PERFORMED BY

T.o._iffin ¢°./_A6_,_

FORM 608-B'-39NEW 6-63

' DATE WITNESSED FOR NAA DATE

292

Revision O L./_.

/

CERTIFtEOPO_, IqcOONNELL __J_:,{

I_,_'t1,_"I/rc__z_ / , _/6 V
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME-

NAME OF TEST.. ",

Th,_U£T CHL_.'_#.__-__-'-£SSt'.BfZ - ! __0/,"

MEC,'.L_t._CA L SHOCK

P_T NO f MAC 52-52701-277
"1 NAn 207 §40--21

TEST t',9.2_:_5L_0 L_USHEET-6-_-7_'_•COF.18,_

7A.3.2.2
(contlnued)

Shock Test (reference paragra£21 7_o3.1)
;V .

_!5_ "5g': I ,i_+1.o,_aa.u.,=o,_,:
B , - ,

+YAx.ts
-- , ,. ,

t_.®

,_.5g'. | ,,+,.o_m_oo_o.d.j
+Z" Axis ......." ' -l

t .

•;_i........t
•4./ [

"'-f"--- .....

_t_Y . ., /_-:.,t,:_',& ;, i:_" I

("_;_I / •
_"_-LLSZ__L./.___

"0 'J • . . . ,

-Y Axis "
i- " I.....

i: _ s,_.__/_,
... :4

! < (,,._ i/

/:¢, _. _,__.__:_, I I

Inspection Remarks
/

:....I__U_.e (/. / ._.-_,_ _._

[,

T.o._u_. c_.,iq'<%<<,-..4 _,4711/_t_l_,_.ili#/a./ - __.'
tl/ /l-i,. v.51

..-]. i
&,

.... ;, ,' .... _

Vf_itlPlEO BY U,,GAF , _I

FORM 608""8-39 NEW 6-63

1%-15,oi9-2
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DESIGN APPROVAL TEST OF CO;.IPONENTS

FOR THE ORBIT ATTITUDE AND L_ANEUVER SYSTEM

. I_,AC 52-52701-277
CO,MPON'ENTNAME. THRUST CIIAI,:B_--_ASSEMBLY- IOO# Pm_T N(I{NAA_2CfI54(_211

, ..... _. _, SHEET _rS..,,jF. _[:_NAME C," TEST ].,.C}.:,:,_[_,,LS.:O_K TEST NO.2075/_O'_0! "" "

7.1J .2.3

• . %

o'_

i_,* ..
I

• °

f* •

i ;

• °

t. .2

%

: .°

_o_]_l_ut Valvo Proof _ooau_o and Lca_m8o to=t (roforonco.
paragraph 6,1 ) ".

Proof Pressure

I

• ' r'. "

. .° .

°°

,%

. . ¢ .* .

• : " el

.,

Time D_ation •

• . • .., .

Leakage
Voltage (26 +0.5)

Inlet Pressure.

. (5oo4_o)

Time Duration

(,___)

•(:Zx_L_ Valve _h_ol Valve

| I |

•@ _ v= _ _
<_ -_#_ _

_!_' '._.,'%
.6_ m_uuto= .-,-', -6_ ,=imuto=

' - ;'_:j ± , i

)'°

Lea_e Rate _:- /_ .l occ He "-,/ <, _ see He) "_.
. __ .._<_

(2.2} _) l:Ltn _ .,_

• Inspection Ramark_

/
., , .......... | •

.I

• , , i,ii , i , • i , l i

T, G, Kniffln I ,_,/#2 " _..z i _.H', . /£ ., I _..'#-" _*-_ ey' //', f-{.,_ _)1
. "./, I,_" c/_Sg,._,(.._/_ I V !'-1,, .//_,,'_ I _..@'))t,_¢_./_r,,..',b ">''oRgy1

• 7/_o.C4I !/- ,',-/-_,/ /f17,_"',,;_4"_ _12/_l<'m ,'_,_,4_,N_[
, FO_M 6C_-_39 _'_ 6-63 . , . . , .

;.o9,:_ : !:;:. _ • '" '; :::::' :'.. _-_o_9-_

• "'' e* . :'. ". " ' " ' : " ° *. " • ' " • "'" _It • • '
I

@

U

il
g

|

II
g

|

|

g
g

g
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A O_VIO_O_ OP NO_ql"t4 AMKMI(.'AN AVIATaON. If'dC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE QRBIT ATTITUDE AND MANEUVER SYSTFJ,:I

COMPOMENT-NAME _r_UST CHattER ASS_LY - 100#
• *o

N,'%M,EOF TEST ?_C:,!A':I_%LSHOCK
_;= = .............. , ...........

7,.%.3.2.&

. ,

;.," ". . Proof P:'oo,_uro

i

• ° •

• Proonm-e
• .° . •

:. . " (3_*101
e .,.

d ,

# ,"

• . , : • ;

• ° q.

.°

t" "._

• "; ,b..
• • . , .

f

21%.- _ ".

• °. •

• -° t

• "e • 'e

n

0

- , • .
, °

, - -°,_ -r° --... •

. °

PART t_O.{MAC-_2-52701-277
NAA 20'/5L_012.1 ".,-----

_, _ /_01 69 CF 180TEST Ik'O._'ut:_"v- SH,'ET , -_:

Thrust Chamber Proof P_ozoure and Loakago test (rofor_uco
6.2)

?tm_ DuraSion

• .,
Voltage (12 4-2)
Inspection Remarks

• t@ 1st Appllcatio_

@"2nd._ Appllcatioa /"

p t¢

,,4v v=c

"_

i

| rill i

• i

m, , ii , i%

i , , , ,



A OPVllltOt%l Ol r NORTH AMIKIIIC_N AVIATION. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTF.M

T}LRUST GHtd.IBER ASSDIBLY

Ox._cr Valve

|

|

°

B

I

I

I

I

I

I

I

I

I
I
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FOR THE ORBITATTITUDE AND MANEUVER SYSTEM !

I
I 52-52701-277

COMPONENT NAME THRUST CHAMBER ASSFJ,_LT - 100# ""T "" (" MAC- , , I
r_'_ Nu;-LNAA 2075L_0,,21 I

I I I II I I

I
I 7,1J .2.6 Propellaa_ Valve Dielectric Strength tes¢ (reference paragraph 6.k) l

I

iVoftage Current, Voltage Cu_ent
Volta Hicroamps Volta Hicroamps '

IIII i I I '_lf v ,,_

c.._..o.o_:..._oo _..,". _ o._,_,_.
,,o0 ._ <->::,,_'.1f,>® _,o_;_,, @, ;_,

P'oL

I

I

I
Xnspeetloa R_Ms

I I I I I I III I I

• I I I I I I I I I

I@

II II I I I I Ill I I I I I I I • I I

I I I I I I I I I I I I I

- " " m i I I I IIIII II I I • I III

"i .l'_.l:_ - - , i

FORM 39 NEW '3
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ROC_MTDYME

DEVELOPMENT LADORATORY TEST REPORT
OF

PIItI[PARED DY IL'V4R NO. FACILITY PHONE DATE

F. Pope 595397 ENV.LAB. 2061 11-I/+-6J+
"' PART NO.

I"L OAMS TCA UNIT #I_ 2075_0-21 FUNCTIONAL"P'°'T""POST M_CHANICAL SHOCK

0/C[DI:LF_2VAI_VE

• " ..... I i I I i I -' I "[" -1 " I I I I

- g

|

H()ri,. ,onl,_ 5 Jm/(:m _' _. . ..'_ _I I
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ENV. LAB. 2061 11-14-64

TY_ OFT''_0ST HFJCH_ICAL SHOCK

S/N 40S_65 FI_CTTONAT.
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COMPONENT NAME,

NAME OF TEST ,
I I I

?_i ,3.2.7

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

_ ¢MAC-52"52701-277
THRUST Cit_IBER ASSEMBLY - 100# PztitT N(_NAA ' 2075J+0-2Ii

_C_CA_, sHocx . T_ST_ 2cqSz_°'_s°_E_TT_E.__8__.°
I I I I I II $ IIPropellant Valve Function_ test (reference _aph 6._

Oxidizer V_ve Fuel Valve

0

[l
I

II

I

Response T£me

_.nergizLug Voltage _ _p_._ VI)C o_, ,.. VDC
(2__O._)
Xnlet Pressure

o_co._,_=>_" ®'_'_'¢._"con"_® ._.o,,..."°°_'l . l
(zero for "diop-out _)
0_o._¢o.0,_-_=_'_"" --__°°'_ ....,.o_. @ _ ..oo.,/_", 8

Low Voltage Operation

Ambient Temperature

(?_o)
•inl-et Pressdre

(30_10 for ":p_._-ta")

(_6__)
Xnlet Pressure @ _eRo ps:Lg #_ e_._=._._.._i_iii :

_,..o,=._o,.-o.,,_@ ,.,-I_0 _ /z = _.•Closing Voltage
(1.0_)

_nepeot,,io_ Remarks

.... I

F_E_ARED BY OATE
T, G. itmiff:Lu

4//4/_4
7 /o-c4

I

PERFORM[DBY IM_T[ wrrKEssEoFOR_ O_TEC¢I_tF_-Ji,FOR _¢OO_e_U c_r

t

_00 R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CIiAMB_J{ ASSE;4BLY - 100#

NAME OF TEST T.v,'_F2_ATUR_ SHOCK

52-52701-277
MACPART NO NAA 20'75/,0-21

TEST NO P075/:0-. S/_IET.-._..OF_

I£ 43U8-5367

Deviation Request:

The Post Temperature Shock Functional Test of

paragraph 6.2 was delayed pending the arrival of

a replacement throat plug from CTL III. Authoriza-

tion to continue functional testing was obtained

from MAC Engineering.

Recopied from original request dated & November 196&.

James D. Mavrdge " -
/ m,c]_ineeri,_

/2- _'- 6".,,_

E. Adams

Gemini DAT-RAT Unit

!

/

YORF_C;-05-B-37NEW 6-03

R-15019 -° 301.



O_VI$10N OP NORTH Aa,*4_OC,_N AVtATION. lING
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA_ER ASS_LY - 100#

TE_RATURE SHOCK

• r MAC.__552:-.5270i-2.77
PART

NO.,(NAA. 2075Z,,0--21
2075hO-/_ Oi "t_ 180

TEST NO.. SHEET '"4' OF •

Reference:

7 ,!-

}_C SCD 52-52701, Revision F, Para6raph 6.2.3.7

Temperature Shock - TCA _i :

7.1.4.1

7..L4.1.1

Test Procedure . ..- ,

Place" the TCA unit in a temperature chanber maintained at

a temperature of 185 +SF.

7.1.4.1.2 Expose the TCA to 185 +SF for a continuous period of four
hours minimum,

7.1_.1.3

7.1 ._ I._

Transfer the TCA unit to a temperature chamber maintained

at a temperature of -40 _+5F.
NOTE: Throughout the temperature shock te_ting the transfer

of the TCA from one temperature cha_ber to another

shall be accomplished within a maximum time limit
of five minutes.

Expose the TCA unit to '_0 _+SF for a continuous period of
four hours minimum. -. "

7.14...1.5

71.4.1.6

7.I,z,.1.7

79-.4.1 2.1

7.1 ,_ 1.7.2

Repeat paragraphs 7.1.4.1.1 through 71._.I.4 two more times.

Allow the TCA unit to return to room ambient temperature.

Within one hour, reflecting stabilization _f the TCA's

temperature, begin the first of the following procedures. The

tests shall be carried t.hrough to completion without delay.

Perform Propellant Valve Proof Pressure and Leakage Test per

paragraph 6.1.

Perform Thrust Chamber Proof Pressure and Leakage Test per

paragraph 6.2.

PREPARI'DBY: Dt_'E. i,_PPROVEOFORNAA: DATE

CHECKEDT"G. Kniffin:_7_//_'_' __o,,_ '°_'_ __E 7-z_-6_
 C:/o .,,

4

=0RM 6o8-B-38 NEW 6-63

302 .... ]_-15019-2
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DESIGN •APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSET_IE' - 100#
COMPONENT NAME

TF__mkl_TUPJ_ SHOCK
NAME OF TEST .....

MAC 52_--52701-2'77 _PART NO. NAA 207;5/i.0-21

• , , , . , ,.

?. 1,4.1 .? ,3 Perform Propellant Valve Electrical Resistance Test per

paragraph 6.3.

7.1 ._ 1.7.h

?,1.4.1.7.5-

• °

Perform Propellant Valve Dielectric Stren6th Test per

paragraph 6._.

Perform Propellant Valve Functional Test per paragraph 6.5.

• . . . •

-6

, -.-

i

+ .

• . ' • •

- °

.. . • :

.. ° .,:

• ." . •

1

• -, :_ • _ ,

APPROVED FOR NAA: DATE

o

• . °

Pan,ARgO _£ffin O_TE

"ORH 608-B-38N_ 6-63

I

/

• t

]_-15019_.2 303
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COMPONENT NAME

NAME OF TEST.

7.z.4.2

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER .SYSTEM

7.1,4.2.1

THRUST CI:_BER ASS_._LY - 1OO//

TE_._ERATURE SHOCK

I .,

Test Data - TCA #|

[MAC 52-52701-277
PART NO.[ NAA,' 2C_/./5AO_21

TEST k<).20?SAO-/%0_EETT_5__OF 180._

7.1.4-_.2.

7_% .2,..2;2.1

Component Idcntificatibn

Component Name TCA

McDonnell Part No. xj_ _70/'-c_977

Rocketdyne Part No.

Component Serial No.

7.1.4..2;2.2

7_.4t2.2.3

cP_j_'31,

7ol.4o2.2.&

PREPAR_B_' OAT'=

T. G. Kniffin

-,o. 411.1 4

Temperat_ee Shock test (reFerence paragraph 7.I._,.I)
,_r,_,tZ" t _,_.¢ I <)"-_/'-'" . "_/4A,

The TCA was placed in a temperature chamber where it was

exposed to ,at_mp_rature of /_ _185 +SF) for a time
period of _.2 ,._._,-,(/4,._um) hours_ _,,_

The TCA was transfereX_ "t45._i,'tem_ratur_mber where it

was exposed to a tem_t_e of "z/_ ;_(-iO +_F) For a
time period of _4_. _ mini_.um) hours. Transfer time was

less than five minutes. Y_ {_'(Ves or No)

The TCA was transfered to a-_emperatur_er where it

was exposed to a t_mp_ture of /_'.)-'Lq_(185 +SF) for a

time period of _//./_ minimum) hours. TranSFer time was

less than five minute.s_ _/_,(Yes-or No)_

The TCA was trans.£#re_-to a temper._,.re ;chamber where it _s
exposed to a tem_ture of - q_ ',}-'_j4_O +SF) for a time
perzod of __. (&C_=/n_zum) hours. Transfer tzme was less

than five _inutes. _{E'_,c:_:(Yes or N

ATS 4,--
//__-.-&._

FO_ 6o8-s-39 NEw 6_63

//-2- c,/-

OF_..TIFIf-I)<f-'OR McDONN_:LL [:lAl'_/,- t ±.'- zJ_.J f .i / ,

VERIFIED BY USAF DAT_

A

I_15019-2

B

B
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVERSYSTEM
Q

MAC 52-52701-277COMPONENT NAME THRUST CHA/._ER ASS_2.;.BLY - 1OO;// PART NO. NAA 2075/-+0-21.. '

• TD_EP_{TURE SHOCK I01 6' 80"
.NAME OF TEST.. , _ . . : TEST NO 207%0-_HEET_OF [80

7.14.2.2.5The_A ,.astr_s_er_to_ te_pe_at=e_h'__h_r_it
was exposed to a temperature of /_._- F (185 +SF) for a
time period of ____(lLmio.imum) hours. Transfer time was

.. less than five minute_ > /_" . (Yes or-No)

7&.4_2.2.6 The TCA was transfer_'L_a temperlt_ chamber where it was

" exposed to a temoelat_=e of --/_0"_'2_(--40 +57) for a time

less tl,an flve m3_yCl_s. _(Yes o_-_)

7& ./_.2.2.7 Inspection Remarks u" •

•i ........
..... _ _ _ - .. _ _ . . _ , ....... -..

_ _ . ,. , , .......

, °

,, t,

PREPARF_DBY DATE: P_FOn_EO BY DATE WITNESSED FOR NAA (M,,TE

• .

..

T. G. Kniffin

FORM 608'8-39 NEW 6-63

R-15019-2 '-

CERTIFIEDFOR McDONNELL _%TE

///;_/_, z,, ,.-..
VERIFIED B_ U_F (3ATE

_o5
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COMPONENT NAME

ZRZ.0 C "c-_£..ZEz "zt-" 113:)_ _ ][z_ "
A _D|YlIIION O Ill' INIOPlYN AM|RIICAN &vIAlrlON. tNG

NAME OF TEST

• • ,-'=. .

• . , .

7.l.4.2:3
....

• "++ 2' % " I"* : -

- ;-.' . i,,v . .:..

e_,, + , t ..

;,i( .. . ,;
2."." " ;|"

• t .;''
0

:":U::i..io,
: - : • •

• • , .% _D

" • • , .

- '; "l : qo

t_

i

• +- : • .+ .

" .- .,'."....... _.. Insj_ctton Re_xrko
' ." o •.... . P/ . .

-- n! nm l n

.: .%

DESIGN APPROVAL TEST OF "' "-CO,,1PONcNTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

-,' • = -

THRUST CHAMBER ASSD[BLY - I00#

TEMPERATURE SHOCK

:.

.. Q
I

i i i

:' PART NO./MAc' .52-52701-277

LNAA, .2075/,0-2|_ "

• 20?,%O..¢.0! ...... 18QTEST NO.. SHccl --:-_u_-.....

q_ r" C J It'_ •

" •. - PREPARED BY OAT£ PERFO_,..3) UY _,Tr:JWITt_.,_SF,ED FG11_.A.,I_ . OATEICE._Th-IEDFOR McOON,'_LL DATE ;

!
- !, . I. "+'+" "_ e_. ._ ,,.- _:- , • ", ,

, %.
'" rr_u _ n__k, ,,_,, _',-,, ' _ " -T--'_:--'T_ . t'_._ ,,>

-' --.. _,_-_ _%AJ--_r--'_ I_.1¥ I;"'_II _,. - ,- " ' - . ' _ " + .' . . ' • : • :" ". • • If

+. ; ; . ..,. _,._, ... ..._.,+_l+;._,_j. ..._.a..+tl.+.,. _ ...... :+:.,,+.. .. " ". _.'.''., ." t.. " "I'<'_ "_ " Ol 'I.,+. "'_ .... + + +. "_ ' ' " ' _ _ II. • l.. ".

, ,+; j." ..,.+, .;.'..,.., +...... . ..'++.",," : + . .- • ...,. . .... .-.... _.' . .:..* . _ +- .+. +.. ._ ." . .." ,

'_ ' . -,.-',""'--- '-. • t- :"_ , ":,." ':'- • "'.'; -"%.',,, • "-' ": . ;.,." " ." '. ,'t -'" /- -':_' -"'," • . • • .... " • ,;'.-" .'- ""
''-;'-."'$.'. ,,.:_.., ." .' L' '"_i ..'t+ ::',, ;- " _1+.," ,".,'+ ,; -._" ". " ['. '. ' • " .. • • ' .- t .+.' .+., " " , ":. ; , . "';''' .'-.. ......

, . .-,..: _}t,.Jb +, , ' %, _'..' • .,: v u'.;':,;" ',.-. • " "."' .... .. ' • .... --"",.. " ".''- " I ," 11--1_131_ 0
• • ". ", • ..- ._I'_ "+ _i _ " " • ; " . ( . _ + "- • " "' # •" " • . II+ , • • ' '- _ . . . . ' • _--_._'_._'.'T/#-.

, .. , ,.- .. . ! ..,' • . .', .*,,_, ,¢ : + .... . • . , . . + • _ _,'' +[ • . t +. _. _" ++ .- ,. . .'"

• . _,':, .'+," ".'; + ..... : ".. .... .' , ". . +.-. ": ," "..._ " ," .. .' ,.. , " " • t."-.;- -". ,,'.. _ ..
." .,.,. t..:.. . • .. _• ..... .'; ' ", ..... • .... • . . ,'' .- . • " " ,.. ._ . ... ". ";'.

". _ • ' ; . ' " ' ,l'k '"

g

im

• • .* o o _ _J

51Propellant Valve Proof Pressure and L_almgo test (reference.

paragraph 6,1) ,) ." . " "
• - ._ , . _mm

. Oxidiser Valve . . Puel Valve i" !.;..'
|

• .o -

. ", IPre_o . ".... .,c-h 0 ,__ _,'5"oo-_
(5oo+_o1 • ....... ., ,

:. '= • " ._,,, 1 g

Time Duration • " . _ mlnute, '_' ' ,._ minute, "+i(3 minlmua '.-,.. ;,' ,,_.+ ._o.?j_

". - O't:, II_akage ';" " " ": ' _ " +"+_'._VolUg+(2.+ ); " "

-: " " " 1"_ ._ - .... e.L',
Time Duration .,-._'-" mimute_ !"-: "minutes "_+"

(5 _r_) .... . ..-- . , g

(2.2_ z_.xim_ ) _, . _ 7

• .- : _ g

,: A/ON_ ::';_ _ . .....
, ,, ii i i i i i -

il

'' " ".......... -; _ H

..... • i i | I i i : i



l .. ;

".;

E : ." . •

A _IV_QI, O_ OW _40mT_ AMI_I_tCAN AVIATION. #NQ

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE .ORBIT ATTITUDE AND MANEUVER SYSTEM

. d¸-

.o

COMPONENT NAME

bLaME OF TEST

THRUST CH_B]_ ASSD[BLY - IOO_

TEMF'EEL_TURE SHOCK

I_r l MAC .52-5;_?O! -277 "PART NAA.20-15/_O_2.1 -"

2075/,0 /_Q1 "8 -TEST Eq. - SHEET/ -O,-,180
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:l_O C_ E"Z[" D'_ Z'_'I ]E_.
A OIVtSlON O_ NONTN A_I_tCAN AVIATION. tNG

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

r MAC 52-52701-27'/

COMPONENT NAME T}I.RUSTCHA_3ER A.SSDSLT PART NO.,[NAA 207540-21 '"

O-_01 79 180I'LAME OF TEST 'I_.4?ER.ATUPJSSHOCK TEST ik_ 2[7754 SHEET OF' '- :
• . i -_" I i I r I I ....

e. .. . •

7A 4.2.5 Propellant Valve Elsctrical Reeistmnce to_.} Creference

paragraph 6.3) ." . .. " _ _. . •
.::. "i. _ .." ". . _ ' .. -

:_v_or_nt,_ Tc=_r_t=a 7 0 ,(7_tcF),
,'. ;.

• .-- .o :,l"

• " - Rose.co £ - I)
._" ... ,.

:_,.. izer Valie 0. o. ohns (Acceptable per Figure 11,

•' -, .... .- . _eoor no S,/'_..S__).@".'"-". - ..'...'..-._ - " • . s '_._1
"'i .. --.: .-. ". • . "-. /! "" - • -

" " "" ' " - ,e. ,.,(f.,.r_ " Ai" _' .

, , .. FuelVal,o .,.__ /eO./oo_, (_co_._,zo_r Fh_'e,,z,
...;...:,.,,:, _ • .-- z,,_,=,_.--,E_).(_

_.-.. - ".. "" --. ::; ,. - - . " '! " .- . - - • . . L_

:;.L...... . . . . (1.o=u..i_). ).-- • :'. .....:.-"
..... :." ,?.r::'," ,- " • ,,. , ._:.',E"! " . ". , ""

. ._ _:!,.._ ..... . _ .
." " Oxidizer Valve __O. 0 _ oI'_e ,.',_- • - _ _ .... • .

• ,".., . Fuel Va&ve - 0 _ o)='_ - .. - ,- : -

-. ,.-,. Inspection Remarks -_ " - " - _ ....

•, .-; ._:-:.,..'.. • _ . .: . _ •
L a - U

.... ..
"'- z ......... -,.- ---; " : ...... - - ................ . ." 7;

.'."" :",._l . ". • . .'.

| u n I uIm

• - ......... , , i --

.......... I II I

i .... I _ I I I III

PREPARED BY DATE Pi_FORMED bW DATE WFTNE.'_ED F_] _ DAIE CE.I,_TIFED FOR L_c_LL _ ,

• " ,', " )
,-,;-; °,,/=-/...": i .

FOF'_ 39 ldEM -63../ . . • . .- -.
.... -- . -- .... - " .- . - "'" , . " ' ." " .. • [': • . .':' ','.: • : ." .. -. • ' i" ,,,.. • :'

-.. . '_. & , •.";.. ..: -.. , • . • • : r. :." .'_ • • ": ,, - "" - . " _ - , " ". " "... ; .''':*'" ";'"*" . . ' _"_ " , " '_ I_J

• '','* : 'i'-:'." " '"'.-"--".:'C"-'." ._ " ..... :-" .' t..'..... . _.. . ." . . • ",. ," .-.: . _ -... . . : _ ." ...... _ ,. ;
• " " .- ,''. ..... .;' .''.°'. ". _t-_ ": .'[ . J ;: ".:'. J''. . '" - • , " " "''- ".'.;'- _.¢." ", , ' _' . ': " .'-" .." ". - "- . . . ,

::,.-..l .'/l."..t:.-.":.:;'_'.'r."'..-'.-.,,_:..: '-,."'---..'..''.. " '." , .",.,:;.T. ::, /./'./.....!..'...'..;'-.• .........;
'." ;" x:,4A.4'.._ .... ,'-.'_" •..... .-_.- - t.'- , -..: .. , ., • ,: . _-:., -:.'..-,..- "_r-;-. .... ' - • 'V, ., ,:._ , ,,,"n ."

." ,'. _u_" ':. .;- ..._...:_:, :.,:: ,., --:.,,,. .-.:.:.- .... ": .;,.. ,-.:: "... . j,," . .. .. -." ... ..... :t._'_'A,,OPJL_"'
....... :." , 7;" . _ ..: .-: .... ..: .... - ...... , ... • o .. t . . . .'/ "'.." '' . . :- % _' :" :' .',.::. "., , U" _ ' I " " "'. . . ". _ • • t" -" " _ " . • ,. _- _ " . • ,...:..- .... . . , ... • •.. • ., . . . , - .,: , • . , .. /." " ... : . ._ ;:- .. • • . ,
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DESIGN APFfll;)VAL _ST OF CO_4PO_ENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

_'x_vsT_ _zz - lcx_ ...... r,Ac 52,-527ol,.._w _
COMPONENT NAME r'_rt/_v_. NAA 20"/5_.O-.21 ,

=ME:OF TEST T_[?F._,'IIJ]_ SH=K TEST NQ2075/*0_. SOHIEEI_0 OF 1--._.0
I [ I _ I I m I

7.1.4.z.b

|

_] I T.O. r_dZftn

PropeL_an_ V&lvo Dielectric Strength test treE6, once paraEraph 6,/_)

...... O_di_.er Va]'ve' 'Fuel Valve

Voitage' Current .Voltage Current

Volts Kt croa=pe Volts l¢l.¢roa=pe

..... , :,5oo+1o 5oo==. 5oo+._o ._oo=x.
n I I

-.--_, _ _ _! -_ _ _&,,,toOro.r_ . ,.."<__-0 O .,., 6_oc_"-' _"
I I

Ins_tio_ Re_rks

! U i mn I I u I

I n mUll I ill I m n im

• lib in IIII | _ • I n uu I II I i I

I i I I I IN| I I I I I. i l

' l I n n nn i n , ,, , m,m , , , , " -



ROC_ETDYI"*_E '

DI_ELOPMENT LABORATORY TEST REPORT
ffAOF--- OF"

I.All TIUIT NO.

PREPARED BY

F, Pope
P_L'T

l oo// oAy_s _cA UNIT #1

EWR NO.

595_97
,A.T NO.2075/40-21

S/N L05_58

E_W. LAB. 2061 11-5-64
TY..oFT..TPOST TEMPERATURE SHOCK

FIINCTIONAT

DX]DI2 _ VII VE

p/. ),o75m •_/N c 17L,97c

w

?er I'.ie _d = 20 m,J/_m

_ef.))_l : O_ 319 .q_n

m

i I I # i i i I

"I

!

- i
i / j

_OL _A_ _,T,_AC

FWIPH )TO _.)

{or izo _tat = 2C ms _o=
I

{eo_ _-_t : O. )95 s_ "./_x

let ,ml .._ O. 5;%0._ _-M

L ---- --i .......
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DI[VELOPMENT LABORATORY TEST REPORT

OF ,

PREPARED BY

F.Pope
PART

10(9#TCA UNIT #I

EWR NO.

595397

P,.,.o..2o75_o-21
s/,4o,_,__

FACILITY" PHONE DAN

F/_. LAB. 2061 10-5-6A

T_,x o, _ POST

FUNCTIONAL

T_PERAT URE SHOCK

I

i

I

i,

CtRP_T ITR_CE

(C P_ TNC TIL_.'

Hc ri_ontal = =; msJcm

V, _.4r..l = _1 m,;h,,

'u_

P/_ _,( 76_,2
I I

VJ LV}
I

S/_ 9'83_30
I I II I I I I I I I I
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i

I

.... _ ._" i _

I

__1
I I'

m

!
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I

He
I
|

• V( LT_GE TI_.CE

({ LO_ IN_ TIME'

Hcri_on_al = 2( m_/cn

V( r%J ca_ = 2C'0 r v/¢ m i f:' :i

t

I

i
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME,

NAME OF TEST
I II

7,1 _.2.7

)

)

MAC ,52-52701-2T7THRUST, CH_[BEP,, ASSEMBLY, - 100# PART NO. NAA 2075L_0-21 '

TEHPERATURE SHOCK 2o')_IO_&Ol 81 180
v! j_),, TEST NQ SHEET____=OF_

II I I I I I II I I I I

PropallAn_ Valve _uno%2otu_ %e8% (reference p_re6raph 6,_)

Response Time Qzldlser Valve Fuel Valve ,

(7oZ_Io) = l

Inlet Pressure
0o_1o tot "mu.-_.) ,_
o_ ,_. o ,17.._._ _. o_? ..oo,.,_.
(o.e_l _=) #..%.._. _.
Xnle% Pressure . _g_ pst_ \ Z_/_O )elg ,',,,_
(sez'o for "d.-"Ol:)_ut") ",- , ,

Low Vol%age Opera%ion

(_)o_1otot ._n_-_,)

Ymapeeti_m Re_rk_

_UF.PAREO

"/'-1 o -_ 4

•43--/,c"l<_,,

L_J_ I ii _---- , ,, I I

I, V v /" , , -- _ " ._ ._,
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• OIVt_iO N OF NORTH AlviI_ROCA N AVIATION IN_

COMPONENT NAME

NAME OF TEST

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHA_tBER ASS_3LY - 1OO#

HOT-FIHE

f MAC 52-52701-277
PART NO

"tNAA...O1
TEST NO. 2075L_O'-s4HEET____OF__

I

|

g

i

g

ao

EL h3_8-5368

Deviation Request=

The chamber pressure requirements outlined in

Table I shall be deleted. The reason being that
the vibration "FIX" prevents the .installation of
the pressure transducer.

Recopied from original request dated 11 November 196_.

i

es D.._iavr_g_en_/
MAC Engineerir_

/_ - g- t,_

.Joim A. Ganger
GeniniDAT-RAT Unit

3_ NEW 6-6 3

n-15o19-2

#,

315



]l_O C _(_ E T Dy r_ IE:
U|V|_|ON or i%lO@_T_¢ A_IE_IICAN AVIATIOt4 iNC. P

DESIGN APPROVAL TEST OF COM[_NENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH_J_ER ASSEmbLY - ICO#

DAT DUTY CYCLE TO FAILURE

MAC. 52-52701-2"/7,PART NO. NAA 207540-2.].
207540-403-

H 82 180TEST NO. S EET_OF_

Reference: MAC SCD 52-52701, Re_ision F, paragraph 6.3.1.3.2.2

7.1.5 DAT Duty Cycle .to Failure -- TCA #I

7.1.5. I Test Procedure

Perform Cape Cycle Firing Test per paragraph 6.7.

N_ke a one second firing followed by another one second firing
five minutes later.

7.1.5,1.l.2

7.1.5.1.2.1

Wait ten minutes .and make a one second firing followed by

another one second firing five minutes later.

Repeat paragraph 7.1.5.1.1.2.

Wait for TCA skin temperature to return to ambient temperature
(70 120 F) and perform the rAT Duty Cycle Firing Test of

paragraph 6.7 and table II. The TCA shall be fired until

catastrophic failure occurs. Catastrophic failure is deflned

in Table II, Note 4.

The TCA shall not exceed a maximum skin temperature of 650 F

at the end of the 220 seconds total burn time ("in spec=

performance).

i

PREPAREDBY: '1}ATE

R.Cole f_-_/_
CHECKED BY: DATE

FOR_608-B-38 NEW6-63

31tl"

APPROVED_ NAA: DATE

11.-15019-2

U
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|
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA_ER ASSEMBLY - I00#

DAT EUTY CYCLE TO ;FAILUPJ_
NAME OF TEST

MAC 52-52701-277PART NO. NAA 207540-21

N 207540"L 82 ]A_TEST O hOI-_ET_. ,u_ 180

7.1.5.1.2.2

7.1.5.1.3

The TCA shall not exceed a maximum skin temperatuce of 700F at

300 seconds total burn time. (guaranteed llfe).

Perform decontamination per paragraph 6.8.

7.1.5.1.4 Reduce data per RA0220-232.

7.1.5.1.4.1 The results of significant data shall include but not be limited

to the fqllowing:

7.1.5.1.4.1.1

7.1.5.1.4.1.2

Graphical presentation of temperature versus time for all TGA

thermocouple locations.

Graphical presentation of thrust versus time.

7.1.5.1.4.1.3 Graphical presentatlon of chamber pressure versus time.

7.1.5.1.4.1.4 Graphical presentation of oxidizer flowrate versus time.

Graphical presentation of fuel flowrate versus time.

Perform weight determination per paragraph 6_.

:;REPARED BY: DATE

E. ?aams _1%-c'/

fORM 608-B-38 NEW 6% 3

. °

A PPROVE,,_OR 'NAA:

1.,'

s' '

.,/-,¢-cq._.f- :- ___

R-15019--2 315
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A I_lYl|lO I_ OF I_OI_TH Al_i[lilt(:Al_t AVIATfQN* IN_

,,, , ,

DESIGN APPROVAL .TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYST_A

. • • , ..; • . .. . . -

COMPONENTNAME
TY_UST .CtL_}IER ASSD_LY I00#

NAME OF" TEST-; PAT'TU T',t"__C_TF,TO FAII;IIR_
_._ It I i i iiii I i

Test Data- TCA If

t •

. ." . b • • .

Comt:,onen& Identlfication : _ _- .A""_ \ •

• ". .... _. ,t'-L. V-_:& , .
• ,, .f.-:_._..., : . .

Rocketdyne Pal't, lle, 2075"/6",'_( ,_ _:',,,-.'.;,_. "

..... - z_: __, . -.

Accu_plat,ed A¢cept,_ce Test, FL,'t_ Time_ eecor_li

Throat, _'-.i-.eter,inches ""

(Average of four meas_rement,I) _ "_.I

_ozzle Exit Diameter, incheI L_ .

(Average of four measurement8_, k- _--_.

.* %- . N o ._ ..-.-. i

NO.F MAc 52-5270{-277
+PART _LNA" " 20"/5_0-21

TEST IkEL20?_'O-_I_EET 8j. OF'_1-8_Of
i I ........ If ....... I

• . oO .

!
i

7./o-_L
T. O. KnLf_In

, 4I,,d +

Sample Date

Sample _atch _um_er + . _'.,_,, .,_ /_,<- ,.. ,_, .__--/_'_
..... '_\.. +f.,"-" ,_ -". l# " _c..(--_ ::.. -

..... ' ,_-,- ,i-- , ,., _;_.
Sample Temperature, P " ' /, '_""1 _ _ . " ----- _'., -_-_;.!

Samp'i-e Si:m¢:Lfi¢ Orav'l,t,¥ . .', f: t._ 77,_ I ¢' '_ "7_ _'" L '+' "`''.)" _.l
>i_7+i<ttspo_-.R_'t,,"e=_-n_;(t_, ov{io)C_y_ ' l 9 bj' ",'.i" :_.'_!t_.

•,. _ _ ..... __.-,----__,-,-,_-,,-.--:--- __L-------------_- ._,-, _-,,:,-->-_._,-_ "-"_ +'-

..... : ........ . . __+ ,,_ +-_$,.A,_._..+++.... :_:_ , _ . :,. " i:

:7 i II

kl ., •\; i I-: .:.., .. ' _ ,_ I _ ;_:

!

._7_ %1 I->:,:i- I
.... - . ,,_, ._,".tU

-?_ ...... ".... F';,::_-_4: . " - • . -F'or-,_i.(x78-P,-.39t.,_.+,.-+_3.,,.,.....,-.;....--..-, ..... -• -.-:,-.-•...-,:..,".'.".,..,.---• "-,--,,-
+.'.. .... .,'.. ". ,-.. - ---.-'!" ..... .'-.-;--..:'>.',, ',:-:. +.... !< L',,..'- ' .; .';":'!,_:.':-;:-; ;": -+"."_-., • " _ ; ;
_'_.'._'+x'.'.v...'.+'._...'t(,: '-',..', -...-:'*_''_,.'".-" " ..'; :.*" " ,..'+ v :.,, ++.. _,{" + ..: "',''.." .'..'_:.-5:._- '".',,-. ;, . ;.6:, '_

.... •.... ,.. .... • ."........ ,.,,.',, ..... "........ - ....... . "_ ", • .. ',. _ .. - . , • _'_'].,'0_-9 2. 4 ,
..+"........., i.._.,-.'_' ,.,.__:....,..,..",-"_.... .."_. ...:,.. • ,,. ' " ."" -: "+"".'-_.... ..'.'-. :;-_'.:t', ",":.L:.'""+s_ .
,.,..' . .,,..ill.,) . _. 'l-+: t,-_d,,. •l?+_,ii--.I_, .. L" ; . ." ?+.'"]'"1' " ',_'.-;, '"' " 'lit"-' • " T" '+ """ " ""ll"-" "l _ll't'-i'l ;'l''_''_l.l'_l ".;;i _-i
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I •TE:tUET C A]3LR AS_E;_BLY- 1OG;_
COMPONENT NAME

NAME OF TEST DAT LUTY CYC!:._TO F.',.ILU}I_

r MAC 52-527o1-277
PARTNO.l NAA 207540-21

•TESTNO?:07,5]i-0- ItsOI-_ELOF__

II 5388-62&_

Deviation He.quest:

It is hereby authorized to accept the following

deviation from the EAT Specification 207540-401 for
100# TCA Unit #1..

". The Cape Cycle pulse duration (1.04 seconds)

exceeded the specification li_it of 1.00 ±02
seconds.

V _'AC Engineering

d. _',,-s ,J
onn A. G_nger

Gemini EAT-RAT Unit

.-o

I
#,

FORM 60_-B-31 NEW 6-6 3

I!,.--15019-2 517



A DIVIIIION eli' NO_T_I AMtlilICA_I AVIATION, IN_

4.:

J_'F _ "-.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

52-52701-a?7

COMPONENT NAME THRUST CH/_ER ASSD_LY - 100#. PART NO,_I'MAc 207'5_0-2,1 -
L NAA

.... , A01
NAME OF TEST. DUTY CYCLE TO FAILURE TEST N_ 2075_O-SHEET83.3OF_I_

7'15.2.3

• ° •

Cape Cycle Test

Test Cell Location

Test Cell Number •

Test Number

Test I_te

(reference paragraph 7.:1._1) .
• - __, _%-'. _

": ._.,-_ :_ ,,,

"1. • , .

/ .

J" .:_...\

,,.-'..

Ist Pulse

2rid Pulse

3rd Pulse

hth Pulse

5t_ l_Ise

6th Pulse

Pulse Duration

(sec)
(1.ooo_+.o2osec)

!,P_

!
i •

i

,/

Accumulated Firing Time, seconds _, _

Time between

I:_L_es, (_l.nut,es)

';" t.5 )

, u

i

. . . -.

4
• ... • • .

.." : ...... : : . • :.

PREPAR_.D BY DATE

?-3-:,4
PF..RFORMF..D BY I),A,TF..

E. Adams

FORM 6081B-3_NEW 6-63
318 "....

.- . .

_-__'ri.,: "" , ..... .._,.... •...... : .......... . .... ' . ,t- -'-° *' ..':;....

WITNESSED FOR NAA DATE

I "

I

! . . , ,

Iv • ._

IFIF..D FOR McI_NI_&F-.LI. I C_T!

V F..R_f IE D/B YJ3,1St,Td,_" . vDAT{

I

|

B

I

I
• ,.I

I

i :

II

I

0
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

T_UST C_M_;_ ASSEMBLY.lO0_

])AT D LTY CYCLE TO FAILURE

I I

fMAC _9- <9701-P77

PART'_INAA207_O-_i
ZESTNO2075_O.q_EE'r___._OFleo

I

7.1.5.2.4 Duty Cycle Test

Test Cell Location

Test Cell Number

Test Humber .

Test Date

(reference paragraph 7.1.5,1)

• -._s_

/l-lq-C/ -

',, r,

PREI_kRED BY DATE PF_.R_ BY D£TE

L 0olo " ./. ..

• _,e-_-_-.
-ro_ (,o8-_39 N_ '3

_-15o19-2

Ij ,,

Vr'mF_:OU'_'US_ L!% CaTE:

519
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

* , • °_
e_ : -.

** *...

I |II I _1 II I I I



I

-oo • •

• o

• - • .,e

• °-- •

. .+

t ":

,-.. ..

o. •.

£ -

U

., % . Of¥IIION OF" NOIIY_I AM|INI_AINI AVIATION• tN_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME OF' TES_ DAT DUTY •CYCLE TO FAILURE

U

• • • * o

;." ,. • : Oxldlz_ Inlet, Pr'essurep psi&"

• ;..--" .. . .Fuel Xnlo% Pz'osaure=, p_ "

",.;"".. Cha_er Pr_s+ure, _
• .o" ..•: . *

•, .; ., * +*-.... , • .',.' Ct;m_;I.ze: Flo'_ate, Ibg/aoo
• :% ,, , . ,, "o

+ 11 ip• _ •

•".."": , I_o]. F_m+ato, lbs/_eo
• . • #. t';

• : . :H£_ure l_t£o, 0/_
_• te• ,

• • _-" :};aL,_Thrust, _s.

.. Spo io Impulse, _eo.

• Electrical Power, •','arts

• Oxi¢izcr Valve Voltage, Vol%=

Fuel Valve Volt._ge,Volts

.%.

9..7.,_.>- 28:).o0"

" .- __t.._7 2_'.oo.

•;_2_P -_oy4
. :.._ r/?-¢?_

• ..'" ,/..
,.' ._ £Z...& f/¢ /. _,._ ±_,.7

• .. _s..f_._1. (_o) _.
• 2_.._ -

O, • - . .

"'o . • . = .. . .+ . • "

, . :. , '. lzer Temp_at_e, F " 70.CO :
| .. * - - ..,. ;. .. • •

' :. -.," FueZ'Temperature, F ___ 70.00 • .
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
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A OI¥1111ON OP NORTH &ll,il[RiC&f_ll AVIATION. INi_

DESIGN APPROVAL TEST OF CO_',PONENTS

FDR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

u

.ll

COMPONENT NAME T}_UST CHA,VJ3F_ASS_IX 100,/I

NAME OF TESTI

• .. .e

° * • .

.- .°

• .-, .•

• - i

•"._" °- ,• ° °'.°. •

- : ".....; - : •
• -. . •

i

"e !':'""; ' o

°. ° °-•

• % @'.

! " .. |

• - . ,:

; .°." ,

• .-I °

• ! °

°_'" •

i

• I,,. •

• . ._°

Q "

• m° • • • _

"'2
e

• - Q

n° •

.. °

.2

DAT DUTY CYCLE TO FAILURE

i I I I ...i/ i

Pul_o No, 7 5.0 socor_o on-tlma Site Stan_

_oll_wc_ by. 979 seconds of_-t4me ". Data .Vacuum ..

Firing Duration, see

Accumulatcd Firing Time, see

Data Slice Number ...-

Time of Data Slice

Amblen_ Pressure, In. EK

Ambient Temperature, F

EnvLronmontal Pressure, ps_

_nvironmental Tcn pcrat_re, ¥

Fuel" Temperature, F

Oxidizer Inlet Pressure, ps_

.Fuel l_let Pressure, psi_

Ch_" or _ess_re, psla

_i=er F_o_Tate, Ibs/se_

_uol Flowrato, ibs/see •"

MixtureRatio, 0/_

Mai_ Thrust, _ s.
.e

Sp_._ifio Impulse, sec.

Electrical Power, Watts

Oxi¢izcr Valve Voltage, Volts

Fuel Valve Voltage, Volts

Oxidizer Valve Current, Amp_"

•Fuel Valve Current, Amps.

Sta_ T_ue, _IL'Liseo.

, rMAC '_2-'_2701-?_77 __
PART NO.tNAA: 207_h0-_i

• ," _01 _8oI%_. , ' -SHEET _9OFTEST 207540
I I I II I I I "

" ,,.L,., •

#
°•

o•

.. _Z5
M

°.

" 2-s-'.7

•.,_.__,O• 70.00
_.D _o._

"_/!.2_._

2_7 _..9

/._

"e

• _, ' • . ,

°

• °

. _9_, (:_),_._.

e..

• -+

R. Cole

J. Ganger

"%1

.#_aZ

3o 50 max.



A DIVa_tON OW NORTH AM/_HtCA'-4 AVIAT'ON tNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME _{RUST C.I-{_-_T_ ASS_._3IE - iOO#

NAME OF TEST ....DAT DUT'f C'_CL,__ TO FAII3JPd_

7.1.5.2.5 Failure Data

L

Z : _ I L

PREPARED BY DATE

T.G.Kniffin

NO_MAC.52-52701-277
PART "[ NAA _O?_1!O-_3_

TEST NO,2__07_LD_-_4_IEE T _ OF

Accumulated Firing Time, sec. 33 I. 3

Description of Failure Mode:

330 5EC. 0/- TOTAL ACCU, A'IULAT£D BURN T//ffE(B.T,)j30AFTER

._EC, BEY_IVD GUA, qANTEED LIFEj THE ANAnVE PoRTION 6F T/If

MAC NOZZLE EXTENSION WAS EJECTED FROM THE TCA Ell'l;

THI.9 WAS FOLLOWED BY A GRADUAL EXTRu.SION Of TH..E"NOZZLE

A& A RE,LILT OF ABLATIVE SEPARATIONS AS ,9HO_'AI :

. .
"b'DE6.Am.ArlW---y",c---_"__

i :_ 'ij_,-,K<.,,.,._-o_,_I>iSERT
A 1-107"GAS LEAK THEN DEVELOPED TIIROUGII THE DELAIWNAT/ONS

AND DISCHARGED AT THE EXIT BETVv',CEAI THE TCA ,SHELL AND

7"HE NOZZLE SEGMENT. THE FIR,ET INDICATION OF A

,SHILL TEMPERATURE ABOVE 200F WAS OBTAINED .8.)'

PHOTOGRAPHIC INS TR UD'IENTA TION AT 331,3 SEC. B. T,AND /.9

DEFINED AS THE/*ALL UR£ POIAIT A HOT GAS LEAK DEVELCvqED

THROUGII THE,El/ELL AT 339.7 ,EEC. B.E ,LND WAS /'OLLOV/ED

BY THE EJECTION OF ]'HE HOZZAE/THROAT SEGIdEN_ AND

FIVE Of TIlE .fEY£W COI_IBUST/ON ZONE LINERS. THE

TEST 14/A,S TERMINATED AT 3g_9.0 SEC. B.T. .

• s

'" PER_O'_MEO_Y OA_E""''" ' """' ' " .......W__SSED FOR NAA ]_CrE CERTIFIED FOR McDONNELL DATE

/ d_#_J _ / ///._ ,,<_ 7/,>_,,/<.5

FORM 608-8-39 _,_w6-63

R-15O19-2 327
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DESIGN APPROVAL TEST OF COMPONENTS

FOR" THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,

THRUST C_R ASSEMBLY - 10(3#

q qq_%,DLA._._...BLY AND INSPECTION

MAC. 52-52701-2q7PART NO... NAA 2075/.,O..-2].

TEST NO.2075/_O-isOFc}EET91 OF !80

Reference: MAC SCD 52-52701, Revision F, Paragraph 6.2.3.20

7.IL6 Disassembly and Inspectlo_

Test Procedure

Prior to sectioning the TCA perform a visual inspection and
record the post test condition of the TCA.

7.1.6.1.2 Cut the propellant valve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown in Figure 7. All cutting shall be done by saw.

7.1.6.1.5

7.1.6.1.6

Separate the propellant valves from the mounting bracket.

Sectlon the TCA by cutting along line C-D-E as depicted in
Figure 16.

Perform visual inspection of all detailed parts for evidence

of damage, distortion, fluid incompatability, corrosion,
broken parts and impending failure.

After test completion identify the sectioned TCA and detailed

parts and package and store for reference (except for propellan
valves ).

7.1.6.1.7 Machine, on the oxidizer propellant valve, the seat assembly

to spacer weld to loosen the seat. Only the minimum amount

of material to accomplish this shall be removed. The seat

assembly P/N 407661 (Fuel SeatAssembly P/N 407660) shall

not be removed at this time.

7.].6.1.8 Machine the filter assembly to solenoid weld to loosen the

" filter. Only the minimum amount of material to accomplish

PREPARED BY: O_E APPROV_p FOR NAA: DATE I'A'I_VEO FOR McDONNELL: _T'£
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MPO N M THRUST CHAMBERASSEMBLY- 1OO# f MAC. 52-5270]--277
CO NENT A E __ PART NO.tNAA 2075,1 0-2l.

NAM F T T DISASCEI_LI AND INSPECTION 20_6/, O LOI TgI,-- ]80E O ES _ - ... TEST NO. f, . -.SHEE. ;-.._2OF ---

• _t__ this shall be removed. The filter assembly P/N 5-28139-TI
_con_ al shall not be removed at this time.

7.1.6.1.9 Remove, bag and identify the seat assembly.

7.1.6.1.iO Remove, bag and identify the armature P/N 407564.

7.1.6.1.I1 Remove, bag and identify the spring P/N 406816.

7.1.6.1.12 _Remove, bag and identify the filter assembly,

7.1.6.1.13 Bag and identify the solenoid assembly.

7.1.6.1.I/_ Repeat 7.1.6.1.7 thru 7.1.6.1.13 for the fuel propellant valve.

• "" NOTE: Only authorized per_onnel_ shall have access to stored

. EAT hardware.

• • ,; ""

PREPARED BY: DATE I APPRO.,V'_D FOR NAA: DATE A"P_Q,,._ED FOR McDONNELL: _..,.O_E

..co_o • //_,_,,._ • _
C.E'CKE_BY: . DATE /S/</'-_FdCt-- --

FORM 608-B-38 NEW 6-63
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A OlVt_tON OW NOelTH A_R4CA_4 AVI_,YION. IN_

DESIGN APPROVAL YEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME ....THRUST CFA.M3ERASSE1,BLY - 100# . PART NO.{ MA(_'NAA2075/_0-2152-52"70!-277

NAMEoFTEST A,,'?I.s c io. T` ST.0 207 L0- .0 ET`' 2O2 0
III I II I ' '1 I I I II I I ,!_ .... - __ ,

7.1.6.2 post Test 7nspectton' Data .. TCA #I

7.1.6.2.l Component Ydent_ficat[on

Component Name TCA

McDonnell Part No. _ :m-_/_c/ 12? Y

Rocketdyne Part NO.

Componen% Serial _o.

t

7.1.6.2.1.1

7.1.6.2.1.2

Prel_m_nary Inspection (Reference Paragraph 7.1.6.1.1)

The TCA was Visually inspected prior to sectioning and the TCA
condition was as follows: _-_ ..r,_,,_.,,,.s,./p,_r_ _ ,....: ,v_-,:, ;"-....._.,.,,4,- A,.-,.-

.,z,; _,; Gz_ r/c .z,,,.znr c_..v (:}_, 4_- /z',r.,,_,.K _,, %'_Ev A,'r_-

.D_.sassemblyand Inspection (Reference Paragraph 7.I.6.1.3)/C_._ _r
%, Z'&,rro_ o,

The TCA was sectioned along llne C-D-E and visually inspected.

The results of the _nspection were as follows:

_ Resu!ts 0£ Para_ranh 7.!.6.2.1.2 shell have been neatly cut

along L_nes C_ D_ and E. Noted that the pottin5 compound

is badly deteriorated between the shell and the Thrust Chamber
__ , , , 1 ,

body; also that the throat liners are badly burned and deter-

iorated all the way around the ID of the can.

the same as written _n Paragraph 7._.6.2'I.I.
! .,

PREPARED BV DATE PERFORMED BY DATE

!T.

Everything is .

WITNESSED FOR NA._,.."...- DATE
,';,x,,. 'z, :..._.,, / _':!/_-- _,WI_Cu h'r //.Z. f',.'_ Z

. _L, ,2../?. -_,, ,:,1< 6 _ //'t_/
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHN_BF/_ ASSD_BLY - iOO_

NAME OF TEST DISASSFMBLY AND INSPF£TION
|,| ,, , | , mn n

, f MAC 52-52701-277

PART NO._ NAA 207 _i!.O_21

.&Of 2 "_ RO
,TEST NO.2q_ ,_- SHEET Q?-!OF ._O

I III I It I I II | I I

7.i.6.2.&

°,

• °

o

Disassemb_r or Propellant Valves (Reference Paragraphs 7.1.6.1.7

thz_i 7.1.6.1.13_.

The propellant valves were disassembled and all parts called

for were bagged and identified _ (yes or no).

.... T_r_ _T -" _ c---p<,'_ _ _.. _ c.-c_,__,c_,
L ,m i i ,, • _ / --

- . - n | ,. u .,_ , • n H

• • ". .o . _ °

.... . I I I I , U _

- .._ ° • • ," ,

, - _4 . : . - '[.. ' . - • .,. . . - :,'..

• , . :.!21," .. : .. _.. • ,. , .

• • , . *,•: o- . _ . o

• , . .. :.'. - .. -.! ._"., . • . . •.... • : - ""

" i',',;-." '' " _. -: ,.: - , ."°"
• - o.

o ° , : •

•o

k •*,,• "

.* .. -- %. ._.. o "" . " ° . o
....

t • " •

R-zSo_9-2

PREPARED BY DATE _TF.

D, _C°le //-;O'l_"
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No. Date
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TAKEN.

D

ACTION
TAKEN

ACTION
TAKEN

_kCTION
/ TAKEN

| , ,

ACTION
TAKEN

C C

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK
Model _ c ...

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEA_ED BY

Mech. Lead- Insp.
& man & &

_x'-._,,.,_.-,,,..._._,.,-.,.,__,c z×.,-_,_.__J_.,,-:..._/P. °°'° °°'° °°'°
PART_0._. _ 7._. /. _ •_ _/_",..,j/<.-,_:./, ,__,:_',,_ +_.,,/,

" 1

2"

-i

i

PART NO.

o J m N O °

PART NO.
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEaUSE INK
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SHORTAGE REPORT

[_.0.. 0 o.,o.

t

i

i
i AlSSF.MBL_ NAME

i .5E7
DEPARTMENT NO.

j ASSEMBLY NO.

eHORTAGC$

i
sH,POR UN,TNO. j CONtrACTNO. J ,CRIA|.NO.

0_ v. : ,

L,H. . R H. , UPPI[R LOwS'e i

j t

, OATtr

/0- 2:z-dr"

t

1-I I i I
CHECK ON¢ INSP. ' QU*,N. PART NUMBER COMPLLPr;[ PART NAME DATI J _I£CH. i L M INIP.

,_-:; -I::_ ' I-I:'_"_"-:'I...,._-----I"/'""_'"_-::,_:-._-_._,.,-,;..,_.,,.....,,,_,..-,............ _il t i _B
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II . • ----ll .......................... "............ i- I ; '•" ,_:,.-_._.-,_-,?_ ,_,.:,.7._._.'._. I -"
. 1 ---- _ ....... ; i ;

......:........-:.......- - I" |

)" "&"_'u_"_d_'- ' I . i'
._- o_," "o _e_ • I I i

This sheet Is to be prepared In duplicate by the production department, All entries _lll be made with pen, Indelible pencil er with a typewriter,

Responsible production personnel will pl._ce = check mark (v') In the applicable celumn to indicat¢ _hether the shortage Is actu._l or held up,

Inspection will add the original and/or the dupl_c.xte Ihort_ge sheets to th© sign.off book and verify correct entries by placing an |ns¢ectlon mt_ml_

Impression In the appllcnble block.
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DESIGN APPROVAL TEST OF COMFONENTS

FOR THE OR3lr ATTITUDE .AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
i

MAC_ 52-52701-277_iRUST .....CHA_.B_ ASSD33LY - 100// PART NO. NAA 2075/,0-21

_VIRC_I_/_T N iD SERVICE LIFE Tr_TTEsT l_O1 9} 180NO.2G_ 5/+0- SHEE_ ..._OF -

Reference:

7.2

}MC SCD 52-5270l, Revision F, Figure 12

r

Thrust Chamber Assemb_YNumber Two

This subsection specified those environment _d service

life tests which are to be performed on Thrust Chamber

Assembl_-Number Two.

..- ..

.

• o

."

_f._ _: :_.. "D_E_
._._ni_i_ .."'#4.fl _/,

CHB:K_'BY: ' ' D_E
/2'_ __._,._

li;

FORM 608-B-38-NEW 6-63

R-15019.-2

DATE

337
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA>IB_:_.ASSEMBLY - 100#

•FirE-TEST INSPECTION

• I MAC52-52701-277

PART NO_ NAA 2075/40-21
ol 94 18oTEST NO 207540-L_HEET_ _OF:___

Reference:

7.2.1

7.2.1.1

7.2.1.1.1

7.2.1,,1.2

?.2.1.1.3

MAC SCD 52'52701, Revision F, Paragraph 6.2.2.1

Pre-Test Inspection - TCA #2

Test Procedure

: k

Verify that the TCA is of the proper ccnfiguration, that

it has been properly packaged and that it contains no

defects such as broken parts, corrosion, damage or

deterioration. Also verify that the TCA has passed the
Acceptance Tests of RAO220-3_9. Only those TCA's

meeting the above requirements shall be accepted for DAT.

Braze propellant valve inlet adapters to the oxidizer

and fuel propellant valves per RAO607-009. See Figure 12.

Perform Weight Determination per paragraph 6.6.

,

.

PREPARED'BY: DATE,

@.c,
FORM 608-B-38 NEW 6-63

IAPPROVEOFOR NAA:
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DESIGN APPROVAL TEST OF CO:v_IpONENTS

FOR THE ORB;T ATTITUDE AND MANEUVER SYSTEM

MAC 52-52701-277

COMPONENT NAME, _LRUST CHAMP3.R ASS_LY - 1OO/,7PART K(_{NAA 2C//5AO-21__

2 l 101 ,NAME OF TEST, P'_-TE.ST INSPECTION TEST h_). ,075 _O_EE T ,9__5OF 18___0
.;._.- , , , _ , ...... :_._ ,, __.._ _.,__ ...:..:- -.

7.2.1.2

7.2.1.2.1

Test Data - TCA #2

Component Identification

Component Name TCA Oxidizer Fuel
Valve Valve

?.2.1.2.2

?.2.1.2.2.1

?.2._.2.2.2

'7.2.1.2.2,3

McDonnell Part No. EZ-_ZTa/-Z?f

Rocketdyne Part No. ZOTEIO-zl @'15 _,I 40 "v_. z.
t

Component Serial No. 40_4"/_ 1 _08EG 40_'&=T4"7

Inspection (reference paragraph 7.2.1 .I)

The TCA _as inspected to insure that it was of the proper

conficuration, that it _d been properly packaged and that

it contained no defects such as broke:, parts, corrosion,

damage or deterioration. Also the TC- records were inspected
and it was verified that the TCA had passed the Acceptance

tests of RAO220-3_9. "_£S _.__(Ycu or No)
v

Propellant valve iulet adapters were installed on_the

propellant valves per paragraph 7.2.1.1.2. _Eg _vJ_(Yes or No)

Inspection Remarks: _#_

° • (J

PREPARED BY O;.TZ ! P2RFOR,'_J) BY DATE ] WITNESSED FOR NAA _

• T.G. Kniffinl. : .. / ._ I ,','

FORM _---_-B-39NEW 6-63

m-tSO19-2

(A'_,._:_TEICF._TIFIF.D FOR MCDON,'__.LL DATE
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DESIGN APPROVAL "i_ST OF COMPONENTS

FOR THE OR31T ATTITUDE AND NIANEUVER SYSTE_I

• ,_,., , CH.L'_ER - j" , ,COMPONENT NAME A;,RUST #.SSZ>:3LY 100# "PART NO, MAC. 52-52'701-277
l NAA 2075./.-0-2!

-40 ,_-
. N_t/.!OF._TE_ST___ ,PRF,-T'_ST INS._CTION TEST _":'O._ S_EET 9•_ O,"11,_!_8-0

7.2.1.2.3

.

:q

: o

..'"

q.

Weight Datermir_tion Test (reference paragraph 6.6)- '

All protective closures were r_noved from the TCA.

Y_ _ (Y_ or _o)

The" TCA dry _ight wns _, 7_" pounds.

(Record to the nearest one-hundredth pound)

Inspection Remarks . _,_. _

y

a

i | ,= |

i

4 .t

.°

-_ . . "_ . . -. _

, , i i

• .
.

J.-. °
°-

• • . .

o

- l

.
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DESIGN APPROVAL. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA,'_3ERASS_'BLY - 100# f MAC 52-52701 _277

PART NO t NAA 2075_O-21
PROPELL_JiT VALVE CONTII_UOUS DUTY

2O?540 AO1 _TEST NO ,-SHEE'Ig-Z._OF 180

Reference:

7.2.2

7.2.2.1

7.2.2.1.1

7.2.2.1.2

7.2.;_.1.3

7.2.2.1.6

7.2.2.1.7

7.2,2.1.8

MAC SCD 52-52701, Revision F, Paragraph 6.3.1.3.2.2

Propellant Valve Continuous Duty - TeA _

Test Procedure

Install the TCA test setup as shown in Figure 10.

Activate the temperature recorder and thermocouple.

Adjust the DC power supply to 26 +h VDC and energize the

oxidizer propellant valve. Record the date and the time on
the data sheet. The valve shall be continuously energized

for a period of 24 hours. Following O.1 seconds but prior
to one minute of energize time reduce the DC power supply

voltage to 10 +2 VDC. At the end of the 2& hour period,

de-energize the propellant valve and record the date and
the time on the data sheet. Record on the data sheet the

valve body temperature at each hour of accumulated energize

time starting with the time of initial voltage application.

Remove the TCA from the test setup.

Perform Propellant Valve Proof Pressure and Leakage per

paragraph 6.1.

Perform PropeLlant Valve Electrical Resistance per paragraph 6.3

Perform Propellant Valve Dielectric Strength per paragraph 6._.

Perform Propellant Valve Functional per paragraph 6.5.

/

DATE

r in
"!- _.(.X

CHECKED BY: OATE

FORM 608-B-38 NEW 6-63

APPROVED FOR NAA: DATE

I_-.15019-2 341
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND ' "- '-t:,AN."UV,-R SYST_.I

COMPONENT NAWE

LNAMEoZ_TE_
I

T_UST CHA_._ER ASS_.;BLY - 100//

PROPELL_/_T VALVE CO.NTD_UOUS DUTY

PART NO.[ MAC 52-52701.277 '
L NAA 2075A0-21

TEST NO.2075/'O-/'+_JIEET_8 _'OF180

Test Data - TCA_

Component Identification

Component Name

McDonnell Part No.

TCA
Propellant
Valve

,_Z. -b-Z 7o-1 -2. 7 7

Rocketdyne Part No. 207._" 4o-Z.I _.o"/_'GI

7.2.2.2.2

,,k-

Component Serial No. _ o54 "?,_ 7 4 o_'oB_G

Propellant Valve Continuous Duty tes_ (reference paragraph

7.2.2.1 )

Start of energize
(date and time)

--._4

Initial energize voltage

(26 _)

Reduce energize voltage

(10+2)

End of energize

(date and time)

S-,B-G_ ! o: oo p,,,A.

PRF..PAR@ BY " DAT[_Q'FOF, A'ZO BY O:,T_'IwFrNF_S_.O'_O_ NAA 2.._TEiCS-_IFIED FOR MCOON.%ZLL _TEI
( I ._../,_. _ _n / @INC./_,_..._ _1,_/_

__,, , , _,,_o_ IZ_ _,_ _,_,,I

g

,I

!

I

|

|

I

i

g

g

FORM 608-B-39 NEW 6-6 3
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" DESIGN APPROVAL TEST OF COMPONENTS

,, FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

• - " " " MAC 52-52701-277

COMPONENT NAME_ TI_UST CHN_F_J:?. ASSD_LY - 1Q0# PART NO.fNA A",. 20755,O-21

,_ ,, _o_,_,,_,_.co_o__ ,,, .o,, ,--, 'NAME OF TEST , , T'_EST NO. 2°755,Q:';. SHEET 9_-9-.,LuF>180

7.2.2.2.2 Valve body temperature • ' ,

(contid) • : "

• Hour Tempo ,_ Hour Tempo Hour Temp. "I

2 _:_/ \ 11 _'_ FC'?.,, 120 f-(4 'F_'.,, II
3 ,_o c_-_7)\ ,2 ;_j_LLLF_._I 2, ,,----7"_ II
i,l_o,t:_ "Ii13 _ __, s ,":i,I22. //z i,'-f_<!-II

7 , _ _,-_:--'--_@;;$.\16 _!4. S.'Z_/ _ .....

, . : _-_' --<:_ !:
,.. . . . - ". • .-

.., ;.

DATEIC_..n'T_FEDFOR McDON,'_;E.LLDATEI

•,-'#14/0"4 I"_'lx_e __ic_'i i'_ *"_-"_" _ __'-m_ -,__ _,_.i

FOR_ 63 ./ .. :

R, 15019_9 ' 3._t3
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTE.M

COMPONENT NAME ,,_UST CH/_S_ ASSDSLT PART 1'_3.I'MAc' 52-52701-277
+LNAA.2075!*0"_"!

"rEin" PRo tu+,+TVALVEco. T .uous oU TEsI. -+8__0

Propol_a_t V_ve El_ctx_cal RosLst, aaco teat (roferonoe

,
£-B

ii • ----

mln I I n I

;. :-

III I I i
m

'i +

i m . m i i| i i im i i m i i

.*o

.+

+

..+

I • m _ i I _ m i m i

. v. /, ,_ _+ "1 _ +I -¢ • ,: ,

• ' F_ _ "+'" ' ......; (m+ _._ .. -
_il ....... • " " ..-. _-t-, -. • ;;. , . ' i: . _+. .'. , 7"+. ,: *+ :"-" .: , :..- , t: ] '

" , , '., ; " • -' ," - _' ,+ i ,; .+ .. ,. ... ,. ,, .+ • . t,.. ,.,,. ...... . . _ ,

. ." • .-'.. , ,.'," , " .i +, '': "'.'i. " ' '.' "" '." -. " i *' ,'.,'* - .'.t;, i.+/; ,_' '- . :'.... * . . .. " , , ,

lint" .... ll_14el'ln _ :_' _' :"'";"_'":', ' "" ": :"" " '' f')" i"'_. "c " '" b'_'_ " "" ": "" "' .#t''r.i * • .., _,_,_j--_ .._ ,,'.-" .. 't . .."..+, : .'-,. ; ; .. " "' .' . . "+" " - ', . '' ._:" ... _ ..'.' " ... "." ' _ t, .

• •" " " ' ' ...... i, A " I _',
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./_ Z.

DESIGN APPROVed_ TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I_ r MAC 52-52701-277
PART ,'O,tNAA 2(7/5_0_21

2ct? _;_O..AO1 "_02 180;
TEST 8.'0. v,., SHEET"--OF_

• . °,,, : °

.•t"

• "" * t -

. .: 7!
• . •

0

g

I

!

- H

• |

:I

I
I

I

!

I]

P_



D[VELOPM[NT LABORATORY TEffr REPORT
PAGF

LAII I"EST NO,

OF

g
i

i
I @

I
I

I

PREPARED DY I[WR NO, FACILITY PHONE DATE

L.Cracraft 595397 E_V.LAB. 2061 8/I 9-6/+

,A.r, P*,,.o. 207540-21

1OO# OAMS TCA UNIT #2 S/n h051.757

TYP£OFTI_TPOST P;V.CONTINUOUS DUTY
FUNCTIONAL

OX DI;_ER VA 2E

CII]_'_qT TR CE

((}P_ JN(; T

P/: mY75,_I s/l_A)5c_561
I I I I I I "1 I i I

H:,ri!;onl;al = 5 _sl(:m

V,_rt:_ca.. = qO mv, tcm

P_,q_ .r_len'; : 0.,)21 se,'/m,_

A,:t_kl = 0.'916 se,:

i i i i i

:i

I I I I I I I I I I

I
i

|

|@
I

|

V )LT,_GI_T_t_CE

(, ',LO_IN(_ T.[NE )

/

H )ri_,.on_,al= 20 _i'cm

Y :rt:_ca = 201) m '/C;_

A,:tu_l = 0.I_55 se,

I I I I I I i i i i

i

w

R,-15019-2 547
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DESIGN APPROVAL TEST OF CO;_,t"+_NENTS

FOR THE ORBIT ATTITUDE AND MA_7.UVER SYSTEM

MAC 52-.52701-277COMPONENT NAME _'tRUST CttAMBER ASSEMBLY - 100#. PART NO. . . .- 2075_0-2,1 .
I_1_ ,.

_n_AO_4ol 103 IgONAME OF TEST PROPEL_NT VALVE CONTINUOUS DUTY TEST NO..-.... SHEET___OF_.:
• I II I I I

7.2.2.2.6 Propellaat Valve F'uaot,;Lcma,l test (referen=e _aph 6.5) '

Response Time

Ambient Temperature

(7_1o)
Energizing Voltage

Xnlet Pressure

(30_I0 for "p._,,')
Opening Time
(o._I _)
Inlet Pressure

(zero for "drop-out _)
8i_ T_e .

Oxidizer Val_ Fuel Valve

.,°-J

,,,_°- F

_ _- wc_2t_ -:: X")_ voc

I

Low Voltage Operation

hmbtent Temperature

Inlet Pressure

(300_10 for "puJ..l-tn")
Opening Voltage

(16 max.tmu=)
Inlet Pressure

(zero for "drop-out')

Closing Voltage
(I.O =Am.,==)

• +_ +

,,t_'6 v_v.;, ,_ _wc
,/

_."

/.,_ _)c _:+::_. 0_ vocI • • , •

Inspection Remarks _ E _ p _ _ _ _o

P_:P_.REO"BY " I_T_
T. G. Knlffin

7/]olc4
rOR_ 39 N_

i I i

"(;3-:

C_-:_|F_O FOR McDOI_-,;_LL

i_f/ f' _'x _, ,.+/, ,:

31_8 R-15019-2
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DESIGN APPROVAL TEST OF cOMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I
i

|',

I

I

!

I#

I

I

0

D

COMPONENT NAME THRUST CHAffER ASSEWBLY - IOO#

NAME OF TEST DAT DUTY CYCLE TO MINIk_M DURATION

{MAc S2-S2701-277PARTNO. NAA 207540-21
TESTNO.2_07540-%0HIEETI0..-.--_OF180

_ference:

7.2.3

7.2.3.1

7.2.3.1.1

7.2,3.1.2

7.2.3.1.3

7.2.3,1.4

7.2.3.1.5

7.2.3.1,5.1

7.2,3.1.5.2

MAC SCD 52-52701, Revision F, Paragraph 6.3.1.3.2.2

DAT Duty Cycle to Minimum Duration, TCA #2

Test Procedure

Perform fuel and oxidizer propellant valve orifice removal

per paragraph 6d/.

Install fuel and oxidizer propellant valve orifice adapters

(99-I06726_& 99.I067_7) in th_ facility propellant _eed system

(see Z£c_re 6).

Install fuel a_doxidizer valve metering orifice and retain-

ing ring in the facility mounted orifice adapter.

Adjust instrumentation ranges per Table I and Note 4.

Perform Ca_s Cycle Firing Test per paragraph 6.7.

Make a onesecond firing followed by another one second

firing five minutes later.

Wait ten minutes and make a one Secondflring followed by

another one second firingflve minutes later.

Repeat paragraph7.2.3.1.5.2.

Wait for TCA skin temperature to return to ambient temperature

(70 ±20F) and perform duty cycle firing test per paragraph6.7

and Table II. The firing test shall be terminsted upon comple-

tion of pulse number 7. The TCA shall not exceed a maximum

skin temperature of 650 F at tho end of 220 seconds total burn

time.

PREI_ARED I_':' D._I'E APPROy_D FOR_AA':

z.A_,_,_ '/-/6-c-_ _//HX"/'--CHECKED' BY: DATE

FORM 608-B-38 NEW 6-63I I

DATE

I_-15019-2 J 3_9



RO C _Z _TDYN_EE
,1_ OIVllilON OF NORTH AMERICAN AVIATION INC

..b

DESIGN APPROV,_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME
TF_UST CHtd_BER ASSE]_LY - 1013#

DAT DUTY CYCIE TO MINIMUM DURATION
NAME OF TEST

{MAC 2- 2701-277PA.T.O 2075,+O-=1
TEST NO. 207540-S4HOEIETlO__4_ 180

7.2.3.1.6 NOTE:

(cont 'd)

7.2.3.1.7.I.I

7.2.3.1.7.1.2

7.2.3.1.7.I°3

7.2.3.1.7.1.4

7.2.3.1.7.1.5

r_)." e.'- • .o_.-

not reduce altitude or remove the TCA from the

test stand. Perform the procedures of paragraph

?.2,4.1.1 thru 7.2.4.1.3 during TCA temperature

soakout period. Within 30 seconds after soakout

period complete the procedures of paragraphs

?.2.4.1.4 thru 7.2.4.1.10.

Reduce data per RA0220-232.

The results of significant data shall include but not be

limited to the following:

Graphical presentatlon of temperature versus time for all

TCA thermocouple locations including soakout.

GrAphical presentation of thrust versus time.

Graphical presentatZon of chamber pressure versus time.

Graphical presentation of o_idlzer flowrate versus time.

Graphical presentation of fuel flowrate versus time.

" • .

_L'..." ..... _ _:, T _ _" .._ . •

- . .

PREPARED BY: DAIE

E. Adams /l, -/5"(_

FORM 6o8-B-38 N[V 6-6 3

APPR_v]EO FOR _I_.A: DATE

350
R--15019-2
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A OtvJstOf,_ Or _IO_TH AME_fCA_'a AVIATIOr'_. If,at

" [1
I

!

_-ORM 6Oh-B-3- { NEW 6-6 3I

•_52 I-i5oi9.2

DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

' f MAC 52-52701-277

COMPONENT NAME TERUST CFLk]qBER ASS_.ZBLY - 100# PART NO.t NAA 207540-21
4u I I

NAME OF TEST DAT DUTY CYCLE TO ; "_"_ '"'..__l,,.i,.u,, _URATION TEST NO.207540-SHEET OF

IL 5388-6246

Deviation Request: I

It is hereby authorized to accept the following II
deviations from the DAT Specification 207540-401 |
for IO0#TCA Unit #2.

1. The Cape Cycle pulse duration (1.04 seconds)

exceeded the specification limit of 1.C0 +.02 m
seconds.

2. The 1.2C pulse "Start Time" (TCA start signal |
to 90 percent thrust) cannot be established

for pulse number 7: the data for pulse

number 7 indicates a thrust above 90 percent

of the steady state level prior to the maximum m

start t_e value. The thrust trace for pulse

numbers 1, 2 and 4 was satisfactory for an m

accurate reduction of the start time. |
l

I
John A. Ganger []
Gemini DAT-RAT Unit I

MAC Englneering
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
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_OC_ ETD¥I_E
A OIVISSON OIP NORTH AMf[qlCA_ AVSATSON. ¢N¢:

i m. i i J i

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME- THRUST CHAM_,,'_R ASSEMBLY 100_

NAME OF TEST
.... ihfl i I

7, 2.3,2./_

• .%.

"*

• °

• ?

°_ .-

Na.rMAC_-(_7o_-277PART LNAA.207_L0-21
DAT D _Y CYCLE TO MINIMUM DURATIO_;ES T NO. 20?thO_h_HIEET_].O70F. 180

Ill _' I

• "%

Duty Cycle Test (re£erer_e par=_aph 7,2,3,1) "

Test Cell Location

Test Cell N_ber

•Test Number

Test Date

• .. '

..../.

°. . , . - . •

k

.. • e •

L• .

• • . . .'..

A

.

. . . • . ,

. - . ;, ..

: • "':".. . -'."i, "

-

,j _ ..

'e

_o_

,, °

.eYL_._
l&-.-

o_'q i ' ....
JL :'l

!o-z.z-Eg
. • _ro

• . . .

• . • .
e

• , ' ,, . .' •

., "/ ." -

• °

• ? °.
e•

i o °

PREPARED BY {)ATE PERFORMED BY OAT£

R. Cole .._c_- 5."/

"/OR_ 60.8'8-39 NEW 6-63

, . )

.. ° •

,°

° .

33_

% °

_;rI'NE$SED" FOR NAA DATE

' /_

R-.!5019-2

.............. ° •

H i

B

La
g

g

I

I

I

I

|

|

il

|

i]

g
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
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A OI¥11S_ON 011" _ll_Tl.,i A*4t_lC&l_l AVIATION. the

DESIGN APPROVAL TEST OF COMPONENTS

FOR .THE ORBIT ATTITUDE AND MANEUVER SYST_A •

COMPONENT NAME

NAME OF TEST_.

7,2,3.,2 J**2

.e

... ' Fir ln_ Duration, eec

• Accumulated Fir:Ln g T:l_e, sea

I : • Dat_ Slice Number
:'.-"" Time of Data Slime

l " 1 " " " .... Amb'_ent Pressure , in. I_

_bient Tcmperature, Y

Envlronmental Pressure, psi_

I Environmental Tc=pcrature= F
e

. ' Oxldizer Temperature e F "

' , . Puel'Temperature, ¥I

!

I

I

!

!

J_ •

.** ,

Pulse No, 2 150 soconds on-time

Oxidizer Inlet Pressure, pela

•Fuel Inlet Preseure, psiA

Ch_." er Pressure, psi&

Oxidizer Flowrate, Ibs/eeo

Fuol Flo_rrate, iba/eeo

Mixture Ratio, O_

};aiz_ Thrust, • s.

Specific Impulse, sec.

Electrical Power, 1",'att8

Oxi_izcr Valve VoltaEo, Volts

Yuol Valve Voltage, Volts

Oxidizer Valve Current, Amps"

Fuel Valve Current, Amps.

St_%rtTime, _Ltlllsoo.
Sh__fl:dm.,n_Tim_c.

Site Standar_

Data . Vacuum

m

•_d./2

:._¢' 7o.oo

_.Z. _ " 70.00

9___ _S.O0"

•._ZAZ,._ /_:._

.'.LZ_"

2-_E._ •

.2._

• - ,@

"" e

/.:.:_._o_.o9

_. ,_:_._ (2so) =in.

e''

G

50 =m:.

. R.coz_ I" , I":./:_//.:,_: _,..7::_/.,_._,.,:,,,,:
• .. ,-, _ __ I . .3 / I _,t-', _..* /_IA...__._. ....... ._,'_: ' "" .--_

,.'. ".' .3 "3 _1 .............. ""_- ,L,..,.; _ _ , L-,, • ,
..... _1_ .'t', "'¢ ', .... :--s .,. , . ' ,'...'_1"11

|i_I_L_c;_L.J.:,-_'.'] .",. ',L%'9._,_Y'T.,-'r_-, .¢_,'_ - ,,-",r-,,r'-,,.,..,_.,,, • "..,s ,,_' _ _".,.c...x,,_ _,w,-k _:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

• • " r MAC- 5_-_7701-277 _

COMPONENT NAME..,TI_UST CRAFIB_-_RASS_T,Y i00# _PART N(_(NAA 207gl_0-_i

7,2_.,2,4,L P_o No. 9 5.0secomla on-t_u:a " ,Site ,S_a_ .

foLlowe, x_ by 479 6eoo,"_B o_'.r-t,.1._e . ". Dat_ .V_u_ .

• Accu_u._t_ Firing Tim, sea _- :_._./ • . "

" Data S_Lce N_ber . " _ • :
. - ,;

"_ " " T_u_e of Da_a Siica • .-33--.

""' "'; Ambient Pressure, in. I_ ___._'S_ "

" Ambient Temperature, ¥ , ,,_.._ " " _. "

"" .'. .. Env:Dronments.l Pressure, psia "", .___/.._ * 0

; .. _nvironmental Te_perat_e, ¥ -_..,o • "

: * Oxidlzer Temperature, ¥ _ 70.00 "

' Fuel" Temperature, F . •

" , Oxidizer In_et Pressure, p_i_ _ 2B_.00

• " . .Fuol In_t Pressure, psiA _ "2,8_'.00 "

'.'' Cha._" or I_cessure, Ix_::L& /,_..._,._I:_I.I

II '"; . Fuel F_o_ato, l_l_oo ..La_ ,/>va
II • ' _x_urer_, oh' " "" .&.C_'_/, _9. _._o_.o9
._ . "xa_ _-_s_,, _,. - -_ 9_. _ _'._ _+'_,.7

: sp_.ma _p_o,_e_. • __CC.,_e? (_) _.
Electrlcal Power, _:atts #_-.___

I Oxidizer Valve Voltage, Volts ___,_ ,
Fuel Valve Voltage, Volts _ .... "

Oxidizer Valve. Current, Amps" ,_L_ _ F e _o _,. .' ;

_ • Fuel Valve Current, Amps. -. ,,,_,_ z,,,,,?.
" St_.t Time, V411i_co. ; 50 _x.

• _ : _ Shnt&m-m_ILm_.. _Cil]l_:c.... l__O_ . 195 r_v.

PAEPAR_D 'BY........DATE:PERFOR_'_DBY [ WffNESSF.DFOR NAA DATE CERTIFIE0FOR:,McooN,_ELL D_T"

' . J. o,_o_ ,//p,/...... 9,/<'; ?.J.J:-, ..-. ,.

..... _,_'..,,,--:". r.: FO_, 608-tL3 ')J_a7 "_'_3 - '"_ '<"""",' ..........-, --:'-" ....... "'"" .... ' "''=_",n.-.._.::,,.,,,,. ....... ._0 ......._, u-_0_9-,. _o_ ,,.,,., .-_,_,.-::. o__.,,,_:, .,,,

uao O,RS.,_ ... " v_,_ _ _._,.._ ....,_,_-L:7 .L°°::'::<''__'''''_::''(_' '.._ ,._.'_:':
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
rl _ '

T_UST CHIC_BF_ ASSE_LY - 100#

B_TPRESSURE

f MAC" 52-52701-277

PART NO. t NAA 207(?)I,O-2_
TEST NO.2075/_0" S4_F1T_OF

, , • , , ,, •

IL h388-5369

Deviation Request:

The Burst Pressure Test Data of paragraph 7.2._.2

on page 113 will be completed when data is made

available. Proceed with the Weight DeterminatiOn
of paragraph 6.6 and 7.2._.2.3.

Recopied from original request dated 12 November 196/_.

/T James b. I_avrogezbi_
MAC _gineering

l_. Adams
Gemini DAT-RAT Unit

.°

fORM_-B-37 NEU6-63

362 }I,-15019-2
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A OIVIIION OF NOnTH AM_Iq_ICAN AVIATION INP--.

• ..... ., , ., , ....

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

• No.{MAc _2-527ol-277_
.AM_OFT_ST. BU=TP=SSU_..... "rEsTNO.=_540-%O_ETn_O'F_80"

i, ,, ,,, ,, ..... , • ; -- ' ",' 7' ......... _ ' - ....

References MAC SCD 52-52701, Revision F, paragraph 6.3.1.3.2.2

• 4

7.2.4 Bur s_I Pressure _ TCA #2 ..
Q

'7.2./+.i. Test Procedure "

" il;  iil
S ,

k_ The parameters to be recorded during the firing test are com-
bustion chamber exterior wall temperature, facility propellant

tank pressures, TCA inlet pressures, and chamber pressure.

?.2.4.1._¢ _ctivate instrumentation. : ""

7.2.4._ _0pen the TCA propellant valves. " • -

7.2.4.1_ Within one second after TCA propellant valve opening, open the

_acility propellant valves simultaneously.
h

?7.2.4.]_ _Fire the TCA for three seconds following facility propellant
_ _Valve opening. The firing test shall be terminated by closing

_ the TCA propellant valves.

7.2.4.1.8 The TCA shall demonstrate operation without catastrophic chamber

failure as defined in Table II, note 4.

V.2.4.1._P_rform__ decontamination per paragraph
6.8.

V.2.4.1.IO _erform weight determination per paragraph 6.6.

_'_/ _.,. j

PREPARED BY: OATE , APPROVED FOR NAA:

J.A. Ganger /_-g-6_, (_,_
CHECKI_) BY: • ..... DATE

_/:_/_ -_-_ _.

J ,' '", , r '6AT_

R-15019-2 • 363
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
imlillIII.. •

7_.4.2

7,2,4.2.1

• 7.2 J, .2.2

ThrUST CHA)_-2_.ASSE_._LY - 100#

BURST PRESSUF_
, , .. .......... •=

Test Data - TCA #2

Component Identification

Component Name

McDonnell Part No.

Roeketdyne Part No.
0

Component Serial No.

Site Data
=,

Facility oxidizer tank pressure (psig)

Facility.fuel tank pressure (pslg)

Oxidizer inlet pressure (psia)

MAC 52-52701-277PART NO. NAA 20"/5,q.0-21
AO1 113 180_TEST NO.,2075&O-SHEET .... " uF_;_-_

,,11m, • , , ,, , ,

_75/3 (7_o+_2o)

.?/_ (75_O_o)

3 _'9"

Fuel inlet pressure (psia)

Combustion ch&mber pressure (psia) .7 _/. _ ,

Combustion ch_nber exterior wall temperature (F) _ _ ,,"_ (70C__x

Inspection Remarks

PREPARED BY _ O4TF.IPERFORMED BY DATEiWITNESSED FOR NA4 OATEIC__RTIFIEO FOR McDONNELL D.&IEI

. ,_,f.,-4 M ,...._. . _
_-',o-<-,I ,-/_ __" I _/_/_;" ' I_._<__/'-- -'_//_:_l

FORM 608-B-39 NEW 6-63

I_-15o 19-2 I
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DESIGN APPROVAL TES_i" OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I

N_/MAC 52-52701-277
COMPONENT NAME THRLLST C_R ASSE?_3_ . 100# ,'PART lNAA 2_754&21" -

NAME OF TEST. BIEtST PP_SSUI_ TEST 1__4_EET 1-1_4J_
...... -, ill i I r I I _ I I --

• • o

?.2_..2.3 _etght I:)et,erm:L_tton Teet " (reference l:_rsgz_ph 6,6) • . " -'.-

ALl protective closures were removed from the TO£. ." ..

"" _ q/.c_" (xe_or .o1 -" .

.. " : ' " The'TC_ dz7 vet_t _r_s S' _'0 ,_ounds,
I " " m (_ tO the nearest ()n()-hun'_r-cdth pound)

.. .:.._ (_,_ .
z=p._lo., Z_=,r_ _ _ i7 /, :'_- c_ ....

"e

• .. % . •
_1 m * .... •

• - * • I m i • I l II I In

"" "X" " • o
l I I I) I I I ) IN I -- -

I i. I u ml . | , ., . .. , • *

"o ..k . •

............... ill I

:. - " : "' t,: " - :'" "" " • "'.
•,'. ." " . , " '_ ._ .. . . Ir'_, - ",•.': . • :. : -

- • -- . - • . , . -. . ,

_- ... ..... . .: _ :-: " ,
• - .• . - . . - .

• :./:.::.;•, : :...... ." . . - :.. _ ," _ :• _ • _ :_ • .. ...
• "r ,_ " " "

o- -. -_ . e.- e

" ,nr- : :_ : . "

PREPARED BY OATEiPERFOaM.ZD I],Y--_ I:_TEjWITI':_ESSED F'OR F,L_ ..... C_'TE](_JTI'IFE0 F0iq McD0_,"_'__

•• • " " >'_--,'-",-d::.. /,_ _

.-,o-,Iz.- - I - I
" / ro_ 6o8-a-39 _c_ 6-63 ,, ...... ,. : "

• " " "6 ." ,..';', w'/ .'_ .." . t

, . ,:. . i i: . •" ••
.. .'. "" • ' • :. ," '., , -. ..,;_: " . -_- , r... :;_.

•n'" " . ' .......• " " . ,':"''. ...." "":':""';" .' :":'. .... "_-o 2 ..... - - ... :-. . 365 "" i:• ]_.!_ .'.-- • "; ." : ; '" . • .'.:
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l"_,vt,_lO_ OF NOn'fH *,,,alEr41C_ aLvt_lION tNC

DESIGN APPROVAL TEST OF CO_.<_,PONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.,

THRUST CHAt._ER ASSEb_LY --100#

DISASSEYBLY AND INSI_£CTION

FT_

U

D

Referencel

7.2.5

7.2.5.1

7.2.5.1.1

7.2.5.1.2

7.2.5.1.5

7.2.5.1.6

7.2.5.1.7

7.2.5.1.8

Disassembly and Inspectlo_

Test Proce4ure

Prior to sectioning the TCA perform a visual inspection and
record the post test condition of the TC_I.

Cut the propellent valve mounting bracket and propellant

valve feed tubes from the TCA injector face along line A, B

as shown In Figure 7. All cutting shall be done by saw.

Separate the propellant valves from the mounting bracket.

Section the TCA by cutting along llne C-D-E as depicted in
Figure 16.

Perform visual inspection of all detailed parts for evidence

of damage, distortion, fluid incompatability, corrosion,

broken parts and impending failure.

A_ter test completion identify the sectioned TCA and detailed
parts and package and store for reference (except for

wives).

Mmchlne, on the oxidizer propellant valve, the seat assembly

to spacer weld to loosen the seat. Only the minimum amount
of material to accomplish this s_hall be removed. The seat

assembly F/N 407661 (Fuel Seat Assembly P/N 407660) shall
not be removed at this time.

_hchlne the filter assembly to solenoid weld to loosen the

filter. Only the minimum amount of material to accomplish

C

0

C

g

I

i

I

a
I.

!!

i

a

g

n
PREPAREDBY: D,'_'E IAPPRO_EDFORhIAA: DATE

!

CHECKEDBY: DATE _'.C _'/_.,- J Ipf_"'&
• ,.-;,.T- /#-J,]"-_.LI,'/ "

FORM 608-B-38 NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CTL%ZBER ASSSI.3LY - ]00#

DISASS_,BLY AND INSPZCTION

F MAC 52-52701-277

PART.NO't NAA 2075/_0-21 "

TESTNOIOT_t+0-_'OZ,EETn_._.C_l_O
.... ,', ,,

(cont'd)
this shall be r_moved. The filtcr assambly P/N 5-28139-T1
shall not be removed at this time.

R_move, bag and identify the seat assembly.

Remove, bag and identify the armature P/N 407564.

7.2.5.1.11

7..2.5.1.12

7.2.5.1.13

7.2.5.1.I&

Remove, bag and identify the spring P/N 406816.

Rein,eve, bag and identify the filter assembly.

Bag and identify the solenoid assembly.

Repeat 7.2.5.1.7 thru 7.2.5.1.13 for the fuel propellant valve.

NOTE: .Only authorized personnel shall have access to stored
PAT hardware.

"CHECKED' BY: .... DATE ///"/.'_. "/_

FORM 6o8-B-38 NEW 6-63

Rev. C p: _, -_? ate

-I_,-.15019-2
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0

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

FMAC 57-557.01-277 ..
COMPONENT NAME THPJ'ST CF!,_XBXRASS,7:,::_Y - 100._ PART NO.INAA 2075_:0-2!

• ,,o.,:_TIC_,' TEST NO.207540-4_{_=T 116_ 1_0NAME OF TEST. DISASSE:-L"_LY A:_ _'_ _,,_ .... ,_,,

7.2.5.2 Post Test Insnection Data - TCA #i

7.2.5.2.1 Component Identification

Component i:ame

i_cDonnell Part No.

Rocketdyne Part No. '_ E 7mV c - J #

7.2.5._.2"

Component Serial No. _ O CS:p'Z_ /

Prel'L_n_r_. Ynsuection (Reference Paragraph T,2.5.1.1)

The TCA was visually inspected urior to sectionin_ and the TCA
" condition was as follcws: Exit end of nozzle has ablative I/_

separaticns| T_**roatand Liners are coated with a substance builq_":__'_
• UDi d_n,_ on OD cf shell at a._nrex, 2.000 inches from to_ of _L,

injector-cn oiid side; _eld s_la_h a% h.000 inches fromicn Of inJector_3_
and at c_nt_r of _ue__ & _xi_ wlvesi_Tn _ nf Valves _.. to.") of !n'eztor haD- -

_ _ d o t . _ _ _ _ (Lon _tu_ial +_It_ +----
..... _ c_rc'm _rent a_ 0o "
7.2.5.2.3 Disassemb_v and I_=oection (R_fer_ce rara'ra_]-'/ 2 "<._ _ ) k_-..

The TCA was sectioned along line C-D-E and visually inspected, I " !

The results of the inspection were as follows: I _,

/ _e Cut along C-D in ablative is up to 3/8 in. wide_(multiple cut),
_%$ 2. Numerous variationsfoz sawline & several"6reak-offs" at ends3. G-_:Cut near're ooss is owi, cu_-5/8 in,-

_ 4. Throat inse_t is broken into t_nty pcs. , .-"
5. "One_oa_ line?--is _ssing

6. Three throat _iners cut in two pcs. along DE.

7. Inr_ liner _e+_iner no_ completely cut to up_trcam ends of
D-E and are broken off.

• " _,V.,,?,-,..-'_G.
. _J__ _-_r__A_j_

i

i i

i " " J i I "_ " " " "FORM 608-S-39 _,r_W6-63 I • "

36S _-15019-2
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A DIVtSION O1_- N(:,R'TH A_4_E_lCAN AVIATmON. INC,.

, , ,, , ,

DE._I[:3,_I A?=ROVAL TE,;T 57 C,',7.'o:.[_F," TS

FOR 'fHg O.]::3I?ATT [TU_)E A_{D >:ANE_iZ?, ,3"fSTE.I

7.2.5.2.2

, 11-15019-2
f,

THRU3T CH.'-b.',B.T,:R.::S :E:IBLY - iOO_

;K,:3ASS .[C_LY ._>lr_ I_l _.PE'],TP[:'!

;-',.,tO _?-<7731-277
P.,!P,T NO.

NAA 20751:0-21

T,_._- _!_' " . .......

(_" r. -_ont.) ?relimina_r L',saectlon (Cont'd)

i. ?/H99-I06126-19 tube on fuel side dented aporox.

.050 deep X .300 length.

Q P/N 99-105126-19 tube on oxid side bent uo approx.

.030

0',,'0:.4 i-h-65 _ o__..

. .. .

9 t
J

569
. . ,,. . • --- .



A OIVIOtON OF NOeS'I"H AMEAtCAe_ AVIATION. IN¢:

D
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

B
• { MAC 52-52701-277COMPONENT NAME THRUST CHNIBFJR ASS_4BLY - 1OO// PART NO. NAA 2L_7.5.1..O_2!.

NAME OF TEST DISASS_,-.'I3LYAND INSPECTION TEST Ik_. 20751;0- SHEET] ._.._..__lOF]R.___O

.7.2.5.2._ Disassembly of Propellant Valves (Reference Parag.raphs 7.2.5.1.7

t, hru 7.2.5.1.13)., . . ,,

The propellant valves were disassembled and all parts called

..................... for wore bagged and identified _2_ (yes or no).

II

I
I
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I

, , , ,,
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J

r
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I

PREPARED BY

D, Cole

OAT'E-.PFRFORME.O'BY "'DATE

• .,. .,/,/,,,
• i_..,,,O

_¢:-' _ s "9 .,.
CERTIFIED FOR _cOON.'CEI.L''_OAT

, _//)v" _x"/c._-"_c,,V "/,:, _.J/w ,_/",,c. K s,
VERIFtF_.O BY USA_,"-. # _',T
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PART NO.

ACTION
TAKEN

ACTION
TAKEN

._._'-.Jv_..,__ ..',,.,_._.,,-._r.,Z,,_,Z_;o_._c_r_, _u- -

PART NO.

_ __,:l__,../_.,._¢/'f__ .__.-...

. PART NO.

ACTION
TAKEN

TAKEN

PART NO.

11,--15019-2 371
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INSPECTION DISCREPANCY AND CORRECTION RECORD

S,r;olNo.Y0_?'2,5"?

Dwg. No._d'_'Olq-_ _'p - _(

MAKE ENTRY CLEAR AND CONCISE, USE INK
Mod,I _ L'?'7

DESCRIPTION OF' DISCREPANCY AND ACTION TAKEN CLEARED _Y

Mech. read- L-sp.
• " & men & &

g

DCP Ent'd
By &

No. Date

I

............"................' F-_;V_-/

ACTION
TAKEN

_T
•;,_Y,.;:_,.-,om//. "

PART NO. ., ,_C.7 _,_,._ LI_O "0 / -_/_ I _/O.zT z,/ "_..O" y"

.k.

©
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ACTION
TAKEN
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ACTION
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DCP
No.

6

_3

Ent'd

By &
Dale

_ "

t

@

ACTION
TAKEN

C

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE,USE INK

Serial No.__/34-9'?_S-

Owg. No. _o:?D" tfO"_.,I.

ModeV .._YE- '7

CLEA_ED BYDESCRIPTION OF DISCREPANCY AND ACTION TAKEN

Mech.. Lead-
& man &

; ,', .. :. :- ...... ,,, _ ] ..... ._,

_>ART.o. 2_:_.-9o-.o/ --_/:d'"./<,_,-,,:._-9 .77<?_."_--:-__-_-:----.

Insp,

&
Date

_/'_'X/'/_ r_o/. ,............................... r
,. ,._., ,, ........

©

/

ACTION
TAKEN

'ACTION
TAKEN

"'_ PART NO.

.... ,:.-X'::': -:'-_,: . _ .?:4r'::.v

ACTIONTAKENI .......

I

I

_'o,,,, R 2s.u I_,. ll.$7 11-15019-2
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

D_g. ,_,:_'. 7do ',:/-Z I

,...o,:,.Co.7

B

E
DCP Ent'd

By&
No. Date

I ACTION
TAKEN

. _

. \-_4_ °

• ACTION
TAKEN

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN" CLEAqED BY

h%¢h. Lead- Insp.
& man & &

Dote Date Dole

PART NO.,121f_f: .7_/j, (';'/'L_ _''_ _.']--/': :" / :/":/' .... ¢L.)tL('. C, /_ /("_. ,:,)

_I

i.

©J
I

i @

i

_<,'_,.L__ p_a,=-'_7_1,>.

"' 3 .... . o • ' ' L:

c,::.',,fl.'f " ¢ e,- , " "

/ . :4_ _
ACTION '-
TAKEN "I [_I _" .iy

:C.'-__
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

N "_'_Tq_<f:_/Dwg. e. ,'7:

I

I

I
IO
!
I

I

I
I

I

|

|

E

B

n

DCP Ent'd
By &

No. Date

©

ACTION

TAKEN

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

Mech. lead- lnsp.

& man & &

Dal'e Dale Date

. . ,,

i_ -_ _
©©

. 2 .-- " ....

.... ",,? . • _o ° I*

, ,, ,.

PART NO.

6V'

L

. . l,. -- • =' , .......... _' _ i ; " ', ........ -, ,

PART NO.

ACTION
TAKEN

...... ,I ,' . . , " "

PART NO.

!

i

I i
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A DIV|SlON OF NOnT_ AM£_ICAN AVIATmON. INC

U

3?8

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

MAC 52-52701-277"-20'/.5/,O-21TFE_UST CHA/Z,BER ASSE2._LY - 1OO#', PART NO. NAA.,

207,5140-S_HEET1.17,OF .180O1 1m_V_O_T AI,m SFmVZCELIFE T,_TS_rES.r- NO.
:' , ...... ,,,

Reference: }_C SCD 52-52701, Revision F, FiKure 12

7.3 Thrust,. Chmmber Ass embly Number Three

This subsection specifies those environment and service

life tests which are to be performed on Thrust Chamber

Assembl_ Number Three.

-. ..

. • ,. . ',

• .• • • .

. • : ,.

• • • ..

•°

r•

PREP. R BY,'" . " D '

FORH 608-B-38 NEW 6-63

A'PPRoVEO FOIlNAA: I)ATE
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DESIGN APPROVAl_ TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CH_[BER ASSE}_LY

PRE-TEST INSPECTION

, _ ,

MAC 52-52701-277
PART NO LNAA 2075b,0..2 ' .

A01
TEST NO. _,SHEET 1,t_) F 180

,, _. , ',

Reference: _"AC SCD 52-52701, Revision F, Paragraph 6.2.2.1

7.3.1 Pre-Test Inspection - TCA #3

7.3.1.1 Test Procedure

7.3.1.1.1 Verify that the TCA is of the proper configuration, that

it has been properly packaged and that it contains no

defects such as broken parts, corrosion, damage or

deterioration. Also verify that the TCA has passed the

acceptance tests of RAO220-3&9. Only those TCA's meeting

the above requirements shall be accepted for DAT.

7.3.1.1,2

7.3.1 .I.3

Braze propellant valve inlet adapters to the oxidizer

and fuel propellant valves per RAO607-OO9. See Figure 12.

Perform Weight Determination per paragraph 6.6.

• . /

• • ,k

s

' j

• . . . , , ..... /,.,

PREPAREO B'(; ' . I)A'I'E APPROVED FOR NAA:

t

DATE

CHECKED BY: DATE

FORM 6o8-B-38 NEW 6-63

Ib-15o19-2 379
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAEBE,9.ASSEV2Ly - 100],/

PRE-TE_T INSPECTION

N rMAC _2-52701-277
PART (:It NAA 2075AO-21

_O1 11TEST N_20?5A_ - SHEETI!'9:OF 180

7.3.1.2 Test Data - TCA #3

7.3.1.2.1

7.3.1.2.2.2

7.3.1.2.2.3

Component Identificatioa
Oxidizer Fuel

Component Name TCA Valve Valve

_, ,7 _£1 ,. ,Rocket_e Part No. ;to7_4o-_! " 407(>62-

Component Serial No. _O.S'47Kg. '_"_47_. _ 9/83_?_ 21.

Inspection (reference Nagra N ?.3.1.1)

The TCA was inspected to insure that it was of the proper

configuration, that it had been properly packaged and that

it contained no defects such as broken parts, corrosion,

damage or deterioration. Also, the TCA records were

inspected and it was verified that the TCA had passed
the acceptance tests of RAO220-3&9. VE_ ,.,_,_.,prNo) _L

®
Propellant valve inlet adapters were installed on the
proI_A]-la_t valves pet paragraph ?.3.1,1.2. L/C (Yes or _)

Inspectioj LR_rks

_ :_._C _./,-7___E_gF VIntagE/P_ _._'17_" _Fftt

i ::"_; , ;,!_ _ . "_'"
PREPARED BY DATE PSqFOFU&E.O BY DATE %,'JgNESSE,D FOR NAA DATE _|FtED FOR L',cDON,'_2LL CATI

T. G. Knlffln /r "

.;ro 6os:a-s9 ' .......
• i

580 _150_9-u
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DESIGN APPROVAL TEST OF CO,_:PONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

, _MAC 52-52701-27?
COMPONENT NAME " THRUST CtSIY3ER ASSEmbLY. - 100,_ "PART N(_LNAA_20?5/,0_21 i '

NAME OF TEST. PRE-T'_ST INSPECTION TEST. .............. -,-,.,, ....... ,.. --,
, _ ,, ..... .% . .......

7.3.1.2.3 ; °

°.

o

i | u

o

e t

#

i.

,'o

•°

!i
_I
.-]

- C"

.I

-i1

!
i"

• i!

i:
ii'

_, !'.

_:_n_,o .,., . ..... . • .... • _ ..... . • ,. • . ,..,
• .,.-...,_.., .. • '., ,.,." " - . ...... " .'.-.'.'_ _81 :; ,--, i
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COMPONENT NAME

NAME OF TEST

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

382

MAC 52-52701-27?THRUST CHAt.h3ER ASS_'BLY - 100// PART NO. NAA. 207_O-21

A01
HOT-FIRE TEST NO 207540- SHEET____OF__

• , , ,-

Deviation R_tueat:

ILb388-5370

0.) One then_ocouple for each propellant may be used

to obtain the flowmeter and the inlet temperature
for each respective propellant.

(2) Instrumentation requirements notrequired for

oxidizer flowrate for the DIGR., fuel flowrate

for.the DIGR., and (I) envlro_mental pressure

(t,-e).

Recopied from original request dated 10 Sept_-mber 196&.

_. __'_0__--_-_,-
MAC Engineering

/z- z-6_
Gemini DAT-RAT Unit

FORh'605'-B-37 NEW 6-6 3

/
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DESIGN APPROVAL TEST OF COMPONENTS

:FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I@
I

I

r MAC 52-52701-277
COMPONENT NAME TiLRUST CF:AMB'E_ASSEMBLY - 1OO# PART NO. . . 207540-21 ....t IN _,_.,_ -

..... - oleO1 121 18oNAME OF TEST DAT DUTY CYCLE TO GUARA;,_TE_) LIFE TEST NO 20754 SHEET OF__

= • ...... _t_c_ '5 ........ __ _ %;3,i1L2..2 ..............._-et'erence-- "52 2"/01, Revision F, azraph

7.3.2 DAT Duty Cycle to Guar_ant_eed Life - TCA #3 A

7o3.2oi % Test lh-ocedur,e.,.. :

7.3.2.1.,.i.:.( I _k, _ onese_o_ fi_g ron_ bv _other onesecond_¢
• _ " ; _,n _la_l_s later.

7.3.2.1. _ _ Z)| ._;ait five minutes and make a one second firing followed by

",_"--':_notherone second firing ten minutes later.

7.3.2.1.1 ;3 _epeat paragraph 7.3.2.1.1.2. :

• ,),_ _
7.3.2.1.2 _ ,_-_ait for TCA skin temperature to return to ambient temperature

_._(70 _+2GF) and perform the DAT duty cycle Firin& Test of

k_/paragraph 6.7 and Table II. The Firing Test shall be terminated

upon completion of pulse 12.

7.3.2.1.251 <_The TeA shall not exceed a maximum skin temperature of 650F at

_: _he end of the 220 seconds total burn time ("in spec" performance)

7.3.2.1.2_f_e TCA shall not exceed a maximum skin temperature of 70OF at _
_ _00 secondstotal burntime. (guaranteedllfe). ]

7.3.2.1.&.I _ re_u_s o_ s_can_ dat_ sh_L_ _hc!_de ut n t e llmite_

to the following:

: 7.3.2.1 ._.I.1 Graphical presentation of temperature versus time for all TCA

thermocouple locations.

7.3.2.1.A.1.2 Graphical presentation of thrust versus time.

7.3.2.1.A.I.3 Graphical presentation of chamber pressure versus time. , -::
7.3.2.1.&.1.& Graphical presentation of oxidizer flowrate versus time. . "
7.3.2.1.t_.I°5 Graphical presentation of fuel flowrate versus time. "

7.3,2.1.5 Perform w_.imht determination r_r_D_£r_p.h_6______
PREPARED BY: ' OATE A'PPROVED FOR NAA: DATE A'P-PR_'FOR McI:X3NNELL: ._---gKTE;

-/:-_ /
fORM 608-S-38 NIT 6-63/_ ;7 > _:

• _on , . ,._a .?, _- ,,¢'_ " :_
,_," ,._ , , /3 ._Z2 "_/..-.., _ ' "
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

_rt,_AC_2-52701"-_7
COMPONENT NAME THRUST _P_R ASSD_LY IOO_ PART N_ . .. 2_5_0-21

NAME O_ TE_T, DAT.DUTY CYCLE..TC GUI_,'TEED LIFE TEST k_2--_5__ _1'8_
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DESIGN APPRO_,_L TEST OF COkIPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASS]_-IBLY - iOO#

NAME OF TEST DAT DUTY C'X'CI_'_0 GU.A__YI_2_ LIFE

Deviat ion Request •

£ MAC 52-52701-277

PART NO.t NAA _O't_J,¢_-_l

TEST N0 _..__ET__OF__

IL 5388-62_7

It is hereby authorized to accept the following deviations
from the DAT Specification 207540-401 for iOO# TCA Unit 3 z

l@ The Cape Cycle pulse duration of 1.O3 seconds exceeded

the specification limit of i.OO +.02 seconds.

@ The Cape Cycle duty cycle off period was not recorded.

The Cape Cycle pulse periods were nominal as prescribed
in MAC SCD 52-52701.

@ The MDC pulse ,,Shutdown Time" (TCA cutoff signal to
2 percent thrust) cannot be determined for pulse number 2.

The supply of Oscillograph Recording Paper was exhausted

prior to the termination of pulse number 2. No difficulty

was experienced in the recording of the remaining
prescribed pulses.

The instrumentation accuracy during the MDC cannot be
established for the TCA thrust measurement because of

the gross difference between pre-test and post-test

thrust calibrations.

@ Problems encountered with the NTO valve current sensing

transducer prevent satisfactory data reduction. The

erratic signal was not observed until the Oscillograph

Recording Paper was photographically developed after the

MDC. _e TCA operating characteristics and the normal

NTO voltage signal indicate satisfactory TCA valve

operation.

R.u_._oe
MAC Resident

Engineering Rep.

FORM bO_-B-37NEW 6-63

/ -John A. Ganger 6/
Gemini DAT Unl%

//,-15019-2 585
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The Mission Duty Cycle Test conducted on TCA Unit 3 was to demonstrate

satisfactory TCA operation through the guaranteed life portion of Mission

Duty Cycle (MDC) 0Cbl-218. After this test, a review of the IBM reduced

and derived data revealed discrepancies between the TCA acceptance test

data and the bIDC data. Two apparent discrepancies were: (I) a bias in

the _ flows vs TCA pressure drop between the acceptance test and the

MI)C test; and (2) a difference in TCA performance (Isp) between the

acceptance test and the MDC test.

Each discrepant condition is composed of two or more TCA parameters. An

error in the measurement of any one of these parameters or a combination

of several parameters could contribute toward the discrepancy. If several

parameters are only slightly in error to produce the discrepancy, then the

solution (i.e., the estimation of the correct values for the erroneous

parameters) becomes incalculable. If, however, a reasonable manipulation

of one parameter corrects the discrepancy mad all the other suspect

parameters can be exonerated by the interplay of additional non-suspect

data then that manipulation may be assumed to be valid.

The three basic test parameters that contribute toward the determination

of the b94H flows vs TCA pressure drop are _ inlet pressure, TCA chamber

pressure, and _ flow rate. The TCA chamber pressure and the _ flowrate

were vindicated by the close agreement between the acceptance and the MDC

tests of NTO flow, TCA _P, and the characteristic velocity. Therefore,

the MbIH inlet pressure was in error during either the acceptance test or

the bIDC test. The conclusion of which test was in error is based on data

that could be defined as circumstantial. This conclusion will be described

together with a similar conclusion, related to the TCA performance dis-

crepancy, following a discussion of the second discrepancy.

586 It--15019-2
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The observed difference in the TCA I performance between the acceptance
sp

and MDC tests can be attributed to the propellant flowrates and/or the

TCA thrust. The vindication of the propellant flowrates in the discussion

of the first discrepancy is still valid. Therefore, the TCA thrust may be

considered to be in error during the acceptance test or the HDC test.

No absolute statement as to which test was in error can be made for either

discrepancy since there are no interlocking parameters which reflect the

error. However, the IBH standard performance mixture ratio (H/R) would

suggest which test contains the erroneous _ inlet pressure if a discrepant

pattern could be established between the two types of tests. Such a pattern

was found. All 85 and 100 lb thrust TCA's successfully hot-fire acceptance

calibrated at Nevada Field Lab Position "I-A" between the dates 50 April

196_ and 13 September 196_ without a TCA orifice change prior to delivery

to the Gemini Component DAT program, exhibited standard vacuum mixture

ratios within 0_7 percent of the mean value The repeatibility of the hot-

fire acceptance tests indicate that the Freon cold-flow calibrations of the

TCA injectors were repeatable also. Since the inlet pressure transducers

were changed at least once during the _.5 month period discussed, any
.

irregularities in the _ inlet pressure transducer due to an erroneous

transducer calibration or a poor standardization of %he recording instru-

mentation would have been reflected by a discrepancy in the standard vacuum

M/R. The lack of any irregular standard vacuum M/R's indicates that the

inlet pressures were measured correctly during the hot-fire acceptance test.

Because of the small m,mber of DAT TCA's tested without orifice removal,

no pattern can be established from which to sort any discrepant test param-

eters. However, if the MMtt inlet pressure is assumed to be discrepant

during the MDC and the data is corrected accordingly, then the data agrees

with the hot-fire acceptance test data, with the acceptance performance

1%--15o19-2 387
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history of preceding and succeeding TCA's, and with the test data of the

only other TCA subjected to a DAT MDC without prior hardware modifications.

Only a statement of probability can be made stating whether the hot-fire

acceptance test or the DAT MDC test contained the thrust measurement error

which produced the TCA performance discrepancy. The only TCA performance

parameter which displays a compliance of one test to the nominal performance

with a corresponding disagreement in the remaining test is that of thrust

coefficient efficiency (Cf EFF.). The nominal Cf EFF. established from the

history of acceptance test is 99.0 percent. The hot-fire acceptance

Cf EFF. value of 99.2 percent agrees quite well with the established

nominal while the MI)C test performance exhibited an unusual Cf EFF. of

96.6 percent. From the preceding paragraphs the following observations

may be established. During the DAT MDC test the MMH inlet pressure could

have been thirteen (13)psi greater than the test data indicated. The

recorded thrust during the DAT MDC could have been two (2) pounds lower

than the actual TCA thrust during the test. These observations cannot be

verified, however, if these observations are assumed valid and the test

data is adjusted accordingly the TCA performance during the initial portion

of MI)C agrees with the hlt-fire acceptance test data. No unusual deviations

between the hot-fire acceptance test data of this TCA and other production

TCA's of identical configuration were observed. If these conclusions are

valid, the TCA would have exhibited satisfactory specification performance

during the initial pulses of the MDC and exceeded the specification performance

tolerance on thrust prior to the completion of the "in spec." life.

388 I_15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

52-52701.-_?
f MAC

COMPONENT NAME. THRUST CH_j.ABSD_BLY - 100# PART NO._I.NAA 2075T,'o-.21

_M¢ oFTEST,, DW_C_CU_TOGU_T_._ U_E "r_STNO207_O-_HO_F-T-_OF__
IIIII I I III I I II I III II I

%3.2.2.3 Cape Cycle Test

Test Cell Locati_u

Test Cell Number

Test Number

Test Date

(reference paragraph 7.3_.I)_

¢ 7_/.,:;_Q "+ L_
._._,/_.

_,39-k _:.I)- _,L

"

1

Ist Pulse

2nd Pulse

3rd Pulse

AthPu_=e

5th Pulse

6t,h Pulse

Aec_ulated Firing Time, second=-

Pulse Duration

(see)
(1..000 _.+.020sec)

,/,_

i, I I I

i iii

Time between

Pulses, (minutes)

: _ (Io)
,i
F

__. (5)
I'

' (lo)

(5)

(lo)
J |

/_,,./ _' _

A.

PREParED BY

I-.;=/-_5"

F'OR_ 39 NE:W

_89
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAMEOFTEs'r:
III

7,3.202._.1

- . ". .

:'- . ..

• :% •

- . •

; ,. "e •l

,_" . ..

.°

i -

• I

I!, I

• "- .

e

•_

T_US'r cm',,.,',mm,_,.,,_,=...,[x _3./MAC 52-52"/O1-277
_¢_,m lO0_ P_T [ NAA 207_h0-21

_o'i
OAT DUTY CYCLE TO Ct:AT_..;TEFD ]-J=F_EST NO-20751_O"SHEET !25OF.180,

I I ---

Pu]_e }lo. 1 15 seconds on-time

$oli_eA by 183.75 mtnu%e_ "off-tim&

Fir in_ Duration, see

Accumulated Firing Tim% see

Data Slice Number .:. "

Time of Data Slice

Ambient Pressure, in,.}_

Ambient Temperature• F '

Znvizonmental Pressure, psi&

Environmental T_pera't_e, F

Oxidlzer Temperatur% F. "

Fuel'Temperature, F

Oxidizer Inlet Pressure, 1mia

.Fuel Inlet Pro=sure, psi& " •

C_." er Pressure, pzia

O_Idizer Flowrate, lbs/sea

Fuel Flowrato, Ibs/seo

Mixture P_tlo, O/F "

_;a_ Thrust, _s. .

Spe_iflo Impulse, sac. .'-

Electrical Power, Watts

Oxi_izcr Valve Voltage, Volts

Fuel Valve Voltage, Volts

Cocldizer V&Ive Current, Amps"

• Fuel Valve Current, Amps. -.

S_r_. T_, _J_li_oo.
Shnfdc_.._l.q2-_m,,._'_1_izeC.

• ..co,o b. ! _">< b So:=a ,J
';'" "":'"'_'" "' "_3_. :,. ,,.P3 3 . ..... " ............. " ;" _-- ":
I'I'.."!......._s.,,.,.," . .'.-_ _, ,,--_ R--15019-2 file I_'A',.'sp M -).;:;.;:4_,E OP , ",'1: I,_;llrg.. $tA'•

°'°c"_':"""_'_'":t CONFIDENTIAL"'"'"'":'::"'":::'"::_:'_'_'""'''"_
D00 I_:R.520D10 , O:: ;:_: _ :'::o:_ c_ ,;,; <c,N:;:;_; ._ ,,:_ :._:#

B

B

B
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I

I

I
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COMPONENT NAME

NAME OF TEST_.,,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I
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DESIGN APPROVAL TEST OF CO,%_PONENTS

FOR THE ORBIT ATTITUDE AND MA_4EUVER SYSTEM

COMPONENT NAME

NAME OF TEST

.... . ........................... + .
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

o

COMPONENT NAME

NAME OF TEST
I I Illl II I II

7.J.2.2.3

e

• . -e

%

.°

.. °

L•

• , . .- ".'-

et, •;

. ° :

• . ,_4

o • _, •

• "8

.a[MAC 52-52701-V7
THRUST CHAY3ER ASSEF3LY- I00# :PART lNAA_2075/,O-21 --

DAT DUn CYCLE TO CUARtuN_E__;DLIFE TEST K__4b0_tEET12-_9OF 1._._0-'
I II ' , i i i LI I II I

Weight Determination Test (reference paragraph 6.6)

All protectlve closures were removed from the TCA.

The TCA _V welgh__s _.'_ _ouna..
(_¢ord to the nearest one-hundredth pound)

@z=m_tio,,_=,,r_ /7'0"/5
.

__ , • • i | |

/

|

A I . i i,, |
i

11

|
°

I i

*eq • . _

• ,.. • %

• • ... ' ,. o

- :"-;--. _ _--;_-7 .........

", .:.

,.

_FOm,_ a't '_ OATE

7- Io -64

REVISION . @F,_n_,3_atod '% 3

• •., . •1.(t.. .
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DESIGN APPRO_,O_,LTEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND _,_,ANEUVER SYSTEM•

COMPONENT 'NAME THRUST CI[AbtBF_ ASS_.BLY - 100#

NAME OF TEST _[PLOSIVE A_(C,SPEF_

I"IVIAC 52-.52701-277

PART NO. t NAA 2&Q"_lSAO-21
TEST NO. 20'7540-1HEET__OF__

b388-53n

DevlationRequest:

Paragraph 7.3.3 will be performed with the propellant

valves attached to the TCA (Unit #3).

Recopied from original request dated 1_ September 1964.

MAC Engineering

,,2_- _'- _',v--

.E. Adams

Gemini DAT-RAT Unit

L

j,

fORM 6o_-s-37 NEW6-63

R-15019-2 599
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A OIVIIIION OP I_"_-IIT_ "_ AUI_qlCAI_I AVIA'flON. #N_

DESIGN APPROV%L TEST OF CO,"gPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

Ti_U_£ CHaMBeR ASSHIBLY - #100

EXPLOSIVE A_OSP HFZ_

MAC, .52-52791-277PART NO. NAA, 2075/4.O-21

TEST N O. 2075LO-'sLI_-_____OF_
' ,' ,=, ,

11.4388-5372

Deviation Request:

(0hange second sentence of paragraph 7.3.3.1.10 to read)

-The desired test altitude for the first test is

sea level.-

(Change first sentence of paragraph 7.3.3.1.20 to read)

Energize the spark igniter withinthe combustion

sampling chamber of the test chamber, if combustion

is demonstrated within the combustion sampling
chamber proceed with paragraph 7.3.3.1.21 .

Recopied from original request dated 16 September 196_.

/ James D. Mavro_enis_/
MAC Er_ineering

;2- P-d,_-..

" R.CoZe v
Gemini DAT'RAT Unit,

&00 .. P.,-.15019-2
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DESIGN APPROV;AL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I

ll

f" MAC 52-,-52701-277
PART NO.,_ N^A 20'7540-21

_-_s_-,o=o_,.o-_.'_- o_
COMPONENT NAME THkUST CI_.iBT'_ ASS_-iBLY- 1OO#

NAME OF TEST EXPLOSIVE, AT;,',CSFHF_

IL h388-5373

Deviation Request:

Wall temperature on the test chamber (reference

paragraph 7.3.3.1.7) will not have to be monitored

,forthis explosive atnosphere test.

Recopied from orginal request dated 18 September 1964.

es D. _T_eni__j
__gtneering

R. Cole

Gemini DAT-RAT Unit

FORM 608-B-37 NtW 6-b 3

R-15019-2 _,_01



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,
EXPLOSIVE ATMOS Ph_HE U

Reference: MAC SCD 52-52701, Revision F, Paragraph 6.2.3.13

ExPlosive Atmosphere - TCA #3

7.3.3.1

7.3._..l.l

?.3._.l.2

Test Procedure

Perform Propellant Valve Removal per paragraph 6.10.

Perform Propellant Valve Proof Pressure and Leakage per paragraph
6.1.

7.3.._.1:3

?.3.3.1.4

7.3.3.1.5.

7.3._1.6 @

Perform Propellant Valve Electrical Resistance per paragraph 6.3.

Perform Propellant Valve Dielectric Strength per paragraph 6.4.

Perform Propellant Valve Functional per paragrap_ 6.5.

Install the propellant valves in an explosion test chamber in

accordance with Figure 9.
• . •

Instrumentatlon shall be provided for monitoring propellant valve

body temperature and the ,test chamber ambient air and wall

temperatures. /_-z'6 _/_-t/',<._bi.,, _"t.._ /=e_,v" ,-'_-'Z..-

Seal the explosion test chamber and raise the internal temperature

to 16o +SF. .

7,3.3.._,_ Allow the temperature of the propellant valves and the explosion
chamber walls to rise within 20F of the temperature of paragraph

7.3.3.1.8.

Reduce the pressure within the test chamber to simulate a pressure

altitude of 10,O00 feet above the desired test altitude. The
desired test altitude for this test is sea level. .. ,.. .. t

|

I
!

|

I

I

|

[

[
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND-MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRI.;ST CH,_J_ER _e,,:,,,_-v -aDO# PART NO.{ NAA...__n-ol
....... _.t MAC, '_2-5?70].-2'7q __

_.._.X..PIDSIVE*¢:/.CSPT_."?.R_ TEST NO 207f/_O-_OEET151 OF 180

7.3. .1.12 

7.3.3.1.13_-)

!
?

7.3.,_.I.I_
i - b

i

/

:J

7.3_ .l.18

,, , , , r,.

Introduce into the test chamber, in proper quantity, co_zercial

butane so thmt an explosive atmosphere is attained for the
desired test altitude.

Return the test chamber's pressure altitude to 50COfeet above

the desired test altitude by admitting air to the chmzber.

Allow the test chamber's explosive mixture to circulate for a

period of three minutes.

Energize the spark exciter within the combustion sampling chamber
of the test e_mmber.

If combustion is demonstrated within the combustion sampling

chamber of the test cham;oer proceed _ith paragraph 7.3.3.1.16.

If not, vent and'purge the test chamber and repeat paragraphs

7_3-.3.1.8 through 7.3.3.1.15.

Energize the oxldlzer valve uith 26 ±IVDC for a perio_ of lO

seconds. Then de-energize. Explosion generated by actuation of

the oxidizer valve zi,all constitute a failure. See paragraph 3.6.

Energize the fuel valve for a period of i0 seconds. Then deener-

gize. Explosion generated by actuation of the fuel valve shall

constltute a failure. See paragraph 3.6.

Repeat paragraphs 7.3._.1.16 through 7.3.3.1.17 nine successive

times.

If explosion did not occur during performance of paragrapbm

7.3.3.1.16 through 7.3.3.1.18, slowly admit air to the test _[_

chequer to produce a sLulated pressure altitude of 5000 feet

below the desired text altitude, if the desired test altitude

is sea level, reduce the test cPzmber altitude to sea level.

As thealtitude is being lowered, perform paragraphs 7.3_3.1.16

and 7.3.9.1.17 once during each lO00 feet of drop.

PR£PARED BY:
i

OAT

E. Ada_ _?_

(_H_CKEO_7:s o#_

FOR,",I608-B-38 NEW 6-6 3

..... ', ,' -,,,

APPROVED FOR NAA: DATE

_15o19-2

J !
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COMPONENT NAME

NAME OF TEST

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM.

7.3._.l.2_

THRUST C}5_ER ASSEI_LY - :

EX PLOSIVZ AT:<OSPhV.RE

52-52701-275 .

MAC- 2075:3.-21 "
• __PART NO. NAA .,-7,01- -1,9 ",,_,'_

TEST NO. 207-_" ._ ,ou-' .SHEET _' -"':'OF_

7.3.3.1.2]_L

7.3_.i._,
:._.-

I

7.3.3.1.24

v.3a.z.25

7.3.3.1.26

7.3.3.1.27

7.3.3.1.28

Repeat paragraph 7.3.3.1.15. If combustion is not demonstrated

vent and pur_e test chamber and repeat paragraphs 7.3.3.1.8

through 7.3.3.1.20. ' .

Vent and purge the test chamber.

Repeat paragraphs 7.3.3.1.s through 7.3.3.1.21 for each of the

following desired test altitudcs._5OOOfeet, lO,COO feet,

20,000 feet, 30,000 feet, 40,000 feet, and 50,000 feet.

Ramove all test e_uipment, prassurant and electrical cormections

from the propellant valves.

Perform Propellant Valve Proof Pressure and Leakage Test per

paragraph 6.1.

Perform Propellant Valve Electrical Resistance Test per paragraph
6.3.

Perform Propellant Valve Dielectric Strength per paragraph 6._.

Perform Propellant Valve Fmnctional Test per paragraph 6.5.

-c,_cKadeY:-, . - : DAT_,_ZJ=<@--- o/'?
fORM 6o8-B-38 NEW 6-63

R-15019-2

1
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

• f" MAC 52-52701-2'?7
COMPONENT NAME THRUST CH,_,IVBER.LSSE_3LY - !00# PART NOtNAA 2('?/5_0-21

NAME OF TEST. _P_J_SIVE AT}COSP}_EZ TEST NO..,2OT_&0-LS_HIEEy1.3.3__OF1_.__0

Test Data - TCA #3

Component Identification

Component Name TCA" Oxidlzer Fuel

. Valve Valve

McDonnell

Rocketdyne Psrt , v _--ho.120_,,__0.,?/ ¢zo_5"'_,/ _dP_(2.

,.;', 7.r.. -- _ _2 • N

Component Serial No.,_73_ 3222092 _ ,_/E'33 22...

f
f.

I _ % .,j

PREPARED BY DATF'] PERFORMF_.O BY OATE:IV,'ITNF_.$SFO FOR NAA DATF'_CERTIFIE_ F_R _._)ONN_b'-_

FORM 808=8=39 NEW 6=63

It,-15019-2
_o5 '



O_Vl_tO_w Or NO_VH A_{_tCAe_ AVt_V,ON INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC 52-52701-277
COMPONENT NAME THRUST C}LA.,X_ERASSE?.SIE - !CO# PART NO. NAA 9--2! :

_ _>_-_ 134oFI_oNAME OF TEST EEPLOSIVE ATMOGPI_E_ TEST ,'0._ "--....... ' --

7.3.3.2.2 Propellant Valve Proof Pressure and Leakage Test (reference

paragraph 6.1)

Proof Pressure

Pressure

(500%oi
Time Duration

•(3mi_b_)

=

Leakage
Voltag_(26+_0.5)
Inlet Pressure

(5oo,__o)
Time Duration

(5 =In_um)

Leakage Rate
(2._ _x_=)

Inspection Rama rks

©@xidi alve Fuel Valve _'_

_0 0 psig __pslg

minutes _ minutes

@ @.
._ voc .za VDC

_-_ O .psig _ _oo psig

_z--_ minutes __-, (3 minutes
/_'_'_ .;...

_o,I scc_e. <o.1 _co._e

o

• , , = , , , , n ....

PREPARED BY OATEI

E. Adams /-

7-/o. _/4

PERFORMED BY DATE

............ L __

WITNESSED FOR NAA ' '._/E CERTIFIE0 FOR IVtcDON.",_L'L D_T

VF,R.FIED BY US'AF _,T,,

FORM 608-B-39 NEW 6-63

_o6 R-15019-2
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,1_ O,VIi, ION O Ir NO_'rl-_ ,_,',,d,C_•CAN AVCAVlON II'_C

COMPONENT NAME

NAME OF TEST
I

%3.3.2.3

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I

I
I

!

lid
L-
x,

I

I

52-52701-277

MACTHRUST CHA:-_ER AS_E,_-3LY - 100# PART NO. NAA, 2075_--21

EXPLOSIVE -,",'_c_Tz'p_ - r -401
_.,,.u_. .... TEST NO. 20_54___ SHEE'f 13.5_0F._.I___0

,. ....... • . . ,. , ,,. i,

Propellant Valve Electrical Resistance Test (reference

paragraph 6.3) _,

Environmental Temperature _O • (70 +IOF).

Resistance

Oxidizer Valve

•Fuel Valve

Reslstance

Oxidizer Va_e

Fuel Valve

Inspection Remarks

A-B !

:_z2,,_. ohms .(Acceptable per Figurg_.ll,

_! yes or no )/63 ). _,_

L/I"/& ohms (Acceptable per Figur_cll_

yes or no yes )._

C-D

(1.O maxfmum)@
/7 oh._

, _-m. ohms

@

._' |

WITNES.ST_D#OR NAA DATE

7-,(_-_" ,

.... i

CERTIFIED FOR_M:[ Q_NELL OATI

,VERIFIED BY lISA# Oi,_E ]

i /: ,t _'_ _ ._,,_:_,_ ;,_-_ _/_

PREPARF.L) BY DATE PERFORMED BY CRATE

S. Adams _,v_,_E-_-- 9/_/_'/(

FORM 608'B-39 NEW 6-63

1%-15019-2 _o7



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME '

NAME OF TEST,
I I I_I

THRUST CFI:3ER ASSE'BLY - lO@l

EXPLOSIVE ATY.OS_EE

52-52701-277
, r MAC

-PART N(_ NAA 2075_0-21

TEST k_). 2075%-JSH_E]l-36 CF180

?.3.3.2.4 Propellant Valve Dielectric Strength Test (reference paragraph 6.4

A to Ground

C "to Ground
i

AtoC

(_zidizer Valve I Fuel Valve "

Volts I X!cro_m4 Volts I :<_cro_s

__T_m %1 - I ,.m-DO._I (,_

,_--_---_ _
-_oo _.! is _

_-_o l_ _:']._oo" _/_ '_

Inspection Remarks

• #_,_ @

, i i

PREPARED BY OATEJ PERFORMED BY DATEIWKNF_SSED FOR NAA DATEICERTIF|ED FOR McOO_N[tJ_ _TE

r_L- _ ,_._ IVERIFIEO 85 USAF-- O_TE

l"_/_ _¢l" v-/_-__. l_p._"__-/__
-- _ /

FORM 608-B-39 NEW 6-63 ..

&08 _ It-15019-2
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DEVELOPMENT LABORATORY TEST REPORT

PRI[PARKD BY I[WR NO. FACILITY

_'AGIr OF

LAB _ NO. •

PHON_ DATI

I

I

!
I

I

I

I

g

H

L.Cracraft 595397 E_r.LAB , 2o51 9-15-62+
"_'" °" "PRF_,-EXPLOSIVE ATMOSPHERE

,A"" [ ,A"T "0. 2075/+0--21100# 0AMS TCA UNIT #_ S/N 4054759 FUNCTIONAL

/N _0 '56

Ho'iz,>nt,_l = 5 m/:m

Ve %i,,'al = 20 my cm

Re<m_mm,.,nt = O.()21 se,

__ Aat,_L.. = O.I)I_ s,

OXDI _ VK3VE

]//,,T 37:>_2.0_2
i i i i i i" i -i _ i a i I

r

i .... :ii -
I .... ,:_i !_ -

r i: _! -

I I I I -I I I I

VO],TA( E _,RA(:]_

Hol'izq nt_Ll : = 20 ms icm

Ve] %i, al = 2(_) m'"/cz,

Aet._ = t3_ Y79 _

A

i

. _ ,!

i --

!
i

i _ [ i I ! I t I

_o]_-F
Fore 6OO-V-67 Ne_ ]0-63



PRIrJPAREO BY

DEVELOPMENT 'LABORATORY TF.ST REPORT

I_WR NO.

FAGF

lAB TIr_T NO.

Off

L.Cracraft

_i0 R--15019-

Fo_ 6nn-v-6V _Tew ]0-6"_

H

Ha

I

I

I

I

I

i

I

I

|

i

g

H
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=& I_IVIS*OI_ 0 Ir _OATH AMC*e*CA_ AVIAV*O_ *I'_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST _

73325 Propellamt Valve Functiorml Test (reference pau:-yraph 6.5)

Oxidizer Valve Fuel Valve

Response Time

Ambient Temperature _O " F
(vo ±io)

A_ v_cEnergizing Voltage

(26 +0.5) kU_'fL_"_3oO
Inle£ Pressure psig

Low Voltage Operation

Ambient Temperature _ _: F
(re±lO) _,--,
Inlet Pressure "_c,_._'_O(Dpsig

(300 +i0 for "pull-in"_.

0peni_g Voltage ' "_ • !,S- VDC

(16z_x_.um)
Inlet Pressure '_Z51_E_Q psig

(zero for "drop-out")

Closing Voltage _' /, _ VDC

(1.O minimum)

Inspection Remarks

PREPARED BY OATEI PERFORMED BY • OATEI:WITNF_,_SED FOR NAA DATE[CERTIFIED FOR k:cOOi'sn;ELL O_TEI

FORM 608-B-39 NEW 6-63

P_-15019-2



A OlVl61ON O f hORITH AMI,_.|_RC& N AVIATION II_C
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I'MAC 52-52701-27.V
COMPONENT NAME THRUST CHA_2R ASSEMBLY - !0O/,___. PART NO.tNAA ' 207f40-2!

NAME OF TEST ,_,.(PLC,S_ ATVOSPFr_,&E TEST NO. 20754_-'/-'sO_EE'r1}8_.jF 180
-- , , r, ...... - ...... , , . .......... •

7.3.3.2.6 _xplosive Atomosphere Test (reference paragraph 7.3.3.1)

The propellant valves were tested at the following pressure

altitudes for explosion producing characteristics. _L_-_C_es oz"No)

Pressure Altitude

(feet)
• , ,,,

Sea level to 5000

5000. to 15000

15000 to 25000

25000 to 35000

35OO0 to 45OO0

45000 to 55000

J he Propellant valves passed the test(Yesor No)

Inspection Remarks

v

• °

_ / J" ,z'. VFRIFIED 8¥ USAF GATE

I • l ._ 7"-I _ -'l'./.._,,.&:..-.--;,-?.(_"'_;.
.FORM 608I-B-39 NEW"'6.63 ' I I J ' I '. I -- _/" I _ 'I '

&12 P,,-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

" ., ^_ 52-52701-277
.......... ,- ,,.,,_ THRUST CH_,._._ER AS;:_'._LY . I0._# _^o_ ,,,_ 1 _" - -

" L NAA. . _'* _ .

7.3.3.2,7 Propellant Valve Proof Pressure and Leakage Test

(reference paragraph 6.1)

Proof Pressure Oxidizor Vaive Fuel Valve "• Pressure _ nod r_fg .__A__ig
(5oo +zo)

_O @ " "Time Duration _- 0 mlnutes _- 0 minutes

" O minimum)

(50o_%0) _ .... _ -
Time Duration _ _"- O minutes _..-_.OI_._nutes
(5mZni_,u=) _, .... . (_.-_
L_akage Rate _E_'RO scc He _ el_Ok_c He

(2.23 =x_.m.um) • mira .... mia

• Inspection Remarks ' -

• ' ,, , ,, ,°,_ + ....

,!i_

PREPA'REO BY ' DATE PERFORMED BY DATE "W|TNESSF_D 'FOR NAA" {_TEiCER.TdF|ED FOR McOOANEL_ (_T

-, • _ // 1 ___/, ./. ,__
"24 41/_/_'t g?,-,/_ /,---tF-,,D;,'.'.,,cl<<',_<_,<.,D' _' /:.,L>"

_ -- 'I ' ,'' - ,_ I " .... l .'-).,-x._nl •.kU,#.,./,,,-L: '_:,'-

FORM 608-B'39 NEW 6L63 ' ' (il . /

P_lS019-e

_co
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
II I

T

MAC 52-52701-277--.----THRUST C}L%Y£ER ASSE_3LY _ IO_// PART NO NAA 207540-21

F_,/PIDSIVE ATMOSPHERE TEST r,,'O.207540-%OH1EE'; -!4.03F180_

7.3.3.2.8 Propellant Valve Electrical Resistance Tes_

(reference paragraph 6.3) _

Environmental Temperature -----70o5'_0 +lOF)

Resistance

•Oxidizer Valve

Fuel Valve

Resistance

Oxidizer Valve

Fuel Valve

A m S " - •

yes no _.

_'/',7'_ (_ooo_o-_.__,,_,"_i_=o
yes or no _..

C-D
(1.O _,axt=u=)

o.,o(_;
Inspection Remarks

11.,

_;

°• ..

,, _ _ __ : _ =_ 7 4t--"

. . . :- . __

, , , • , . i .... _, , , __

g

I

I

: !

I

i

I
'PREPARF..O BY 0AT(

E. Ada_.s

PERFORMF../) 8Y OAT£

t¢" /

_7//._/(,,c_

V,"IT'NESSEDFOR NAA OATE"CERTLFIED FOR"Mc'6'Oti',_ELL.{)AT

FoRI,I, 608..B-39 NEW 6-6 3

&l& I1.-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TESl"

THRUST CHAFBER ASSEmbLY - i00#

EXPLOSIVE ATMOS PHE .WE
II III

r MAC 52-5270!-297

PART NOdL NAA ....207540-;_

TEST NO,2O?5/_/'sOIE ET 1.._1_OF

7.3.3.2,9 Propellant Valve Dielectric Strength Test
(reference paragraph 6.4)

u i i i ......

Ox__d_er V_Ive.-. .. Fuel Valve

Voltage Current , Voltage ICurrent
Volts Microam_ Volts IMicroamps

.... 5_o 500=. 50%01500=.
A to Ground

Inspection Remarks

I I I li ii i i I I _

P_P'Aa_ BY _' _TEI'PCRFORUEOm' OATE

E. Adams, . I _ f- " (

":4:/::164I _/"_"__-.--
FORM 608..B-39 NEW 6-.63 (,_.,.

)_.-15019-2

WITNESSED FOR NAA DATEICERTiFIED FOR McDONNELL _TI ]
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][_O CK F_.T ]I3_Y I"_ t__
A OiVCSION OP" NO_q'ri4 AI_III[RiCA_i AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3.3.2.10

THRUST CHA_ER ASSEMBLY - .i00#

EXPLOSIVE ATMOS PHRRE

NOr MAC 52-52701-2"?7PART t NAA 2075_3-21

TEST NO 207.5_ '+S_H'EET142 OF 180

Propellant Valve Functional Test (reference paragraph 6.5)

• . Oxidizer Valve Fuel Valve

Response Time .

Ambient Temperature _."x_.__0., F _._ _ 70 F

(26,-m.,) 'i:_- (_
Inlet Pressure _3_ !: ,D'O O psxg __psig
(300+lO for .p_-in,,_ - (4%
ope.i_T_e 0o"9o,ol& seconds_ o,_'_ seco=_
(o.(_l maxlmum) _ - _4.3_
Inlet Pressure _ _ ¢_.O psig __psig

(zero for "drop-out" _ As_

(0.075 taxi,m) v

Low Voltage Operation ,,

;
(_o+me). , -_.

(300 +I0 for "pull-in" _ . _
Opening Voltsge _VDC _0_) I I,'_ _" t/DO

I_et_ess=e _ _eeo psi¢ _ _pe_.
(zero for "drop-out")'<-_'/_clos,_ Vol_e (%_ _,_ V_ _%___

|

(l.O ram==) "-'- ""

Inspection Remarks • "

7 -/o-_4

FORM 608-B-39 NEw 6-63 .\"
,,... /

&18

CERT_IED FOR McDONNELL DATE

VEBJ_IED BY USAF '_/ .I./ _T_
r _,, , . vq'_,V/.\_

I<,-%.-_J,/YI.I_t_.,,/_

_,-1_019-2



OIVl_O_ OF NOI_T*_ AMC_ICAN AVIATION INC

L

I

I

I

I

I
I

I
i

I
!@
I

I

n

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND.MANEUVER SYSTEM

COMPONENT NAME THkUST CHA.,v_3E_ ASS>P.BLY - 100#

NAME OF TEST FUFL AND OX]I)IZ},E( IL_Ib-_ANCE

r MAC 52-52701-277

PART NO. 1 _^^ 2075&0-21

T_ .o2o_,,o-_%___o___

IL h388-5374

Deviation Request:

During the operation of paragraph 7.3._.I.6, it will

•be necessary to record the current trace for the

propellant valve opening response and the voltage trace

for the propellant valve closing response. This will be

accomplished by use of an oscillograph. These recordings

will be monitored for the 8-hour cycles that occur during

the first two working shifts. This will be incorporated

in the remaining portion of the resistance testing as

soon as possible.

Recopied from original request dated 2 October 196&.

_"- dames D. Mavro_nis _
MAC. Engineering

• R. C/'ole _ '"

Gemini DAT-RAT Unit

FORM 60_-B-I37 NEW 6-6 3

_i19



]iBO C 1/. E T II)-"W- P_ E
A OIVISlON OI r NO_,Irl,.e AMC_ICAt_I AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMI3FjR.ASSE;CBLY - 1OO#

NAME OF TEST •.FUEL A.k_D 6XI-DIZF.R R_IST£NCE

f MAC 52,352701,2'/7
PART NO.[ NAA 2._2_O_..,540..21

O!
TEST NO. 20'751*0"L_HEET___.._OF_

IL 4388-5375

Deviation Request:

It is hereby authorized to extend the MMH Resistance

test on the fuel propellant valve on additional 8 hours

as a power failure on 11 October 196h caused an 8 hour
actuation to be missed and a loss of environmental

temperature.

Recopied from Original request dated 12 October 1964.

/ James D. Ma_Tggeni_
R. Cole

•_" ° •

*FORM IGO_LBL31 NEW 6-6 3

420 I],-15019-2
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& OIVIII.ION O It NORTH &ME, RICAN &VI&TION. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T_UST CH/_J,LBF2_ASS_LY - 100#

NAME OF TEST FUEL A,_ OXIDI_FR FJ_ISTIJ_CE
,. , ,,

MAC 52-_701-277PART NO. NAA 2075_,O-2!
01

TEST N0.20751_0- _ME__.__OF__

• , ,,

IL h388-5376

Deviation Request:

It is hereby authorized to extend the NTO Resistance

testing on additional 16 hours. This _ms due as

one 8 hour cycle had a loss of temperature (I0-11-6h)
and another 8 hour cycle a system leak caused a loss
of pressure (10-12-65).

• Recopied from original request dated 16 October 196h.

es D. Mavr_eni_)/---

MAC Engineering

/2.- _r £y...

R.Cole

G_ini DAT-RAT Unit

t

FOR_ 60_-B-37m__'6-63

1_,--15019-2
1,21



A OIVIIION OF NOItTH AkiI[I_ICAN AVIATION, IN(_

DESIGN APPRO%_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CH,_{B]_ ASSH _BLY - 100_
COMPONENT NAME

FUEL AND OXIDIZF_ P_ISTANCE
NAME OF TEST

MAC 52=52701-277 ,f
PART

NO'I. NAA ,2075/_0-21
I,ol -

-TEST NO. 20751,0.. SI-F_ET___..0F__
: , , ,-, • L . -- . ......... -- ........

IL 4388-5377

Deviation Request:

It is hereby authorized to accept the decontamination

procedure as done on the propellant valves for the

resistance testing, any deviations on this procedure

were due to equipment problems.

Recopied from orig_al request dated 16 October 196/_,

=-= i . _ "

" MAC Engineering

/2.-- q-c7_

R. Cole

Gemini DAT-RAT Unit
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I__O C _ _ _-' _'- _ _
A OCVIIgION OI r NORTJ-C A_CRICA_ AVIATSOI_, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC 52-52'701-2,7'7PART NO. NAA... 2.O75/_O.-21

"- 207_l LOtTEST NO. - . ,.0-- SHEET_...._OF_
', , . ,', ........ ,.

IL 1431_8-5378

Deviation Request:

Post Functionals (paragraph 6.5.6._.6.1) on the

Oxidizer and Fuel Resistance test will be run

straight titrough on each valve. This will expedite

the high enviro_nental temperature require:!_ent.

Recopied from original request dated 19 October 196_.

F MAC Engineering _"

R.Col_-
Genini DAT-RAT Unit

A "_:
i

"#

1t--15019-2 t_23
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAFSER ASSEFBLY - !00#
COMPONENT NAME

FUEL AND OXIE]_ER RESISTANCE
NAME OF TEST

PART NO.{ MAC 52-52701-2772OV 40-.n
_,_ 1,01

TEST NO. 2.07"_0"SHEETI__._.0F180

,.. ,.

Reference :

7.3._

7.3.4.1

7.3.4.1.1

7.3.4.1.2

7.3.4.1.6

7.3.4.1.7

MAC SCD 52-52701, Revision F, Paragraph 6.2.3.18 & 19

Fuel and Oxidizer Resistance - TCA #3

Test Procedure

Install the oxidizer propellant valve as shown in Figure14 .

Close Valve Vlo.

Attach to the inlet of Valve VIO a Nitrogen Tetroxide propellant
supply.

Adjust the propellant supply pressure _ 150 +15 psig.

Open Valve VlO. Adjust the DC power supply to 26 ÷2 VDC.
Energize the propellant valve. When propellant (l[quld or vapor)

appears at the discharge, de-energlze the propellant valve.

Adjust the environmental temperature to 160 _+5F. When the
propellant valve body temperature reaches this temperature record

the date and the time on the data sheet. The propellant valve

shall be expgsed to propellant at the above temperature for a
period of two weeks (336 hours).

Energize the propellant valve with 26 +2 VDC. When propellant

(liquid or vapor) appears at the dlsch_rge, de-energize the

propellant valve. (As a result the valve "on" t_me will take

place over a relatively short period of time. It is intended this

way to avoid the problem of disposing of large amounts of
propellant).

Repeat paragraph 7.3.4.1.6 three times daily at equally spaced

intervals during the two week exposure period.

_Pm_£0 0"¢:_'/4//;/_1_ '" "E._-,cAdams_' '_ ....

CHECKED BV: I DAYE

FORM 608-B-38 NEW 6 63

!APPROVED F'OR NAA: DATE

_2_ R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPON_qT NAME

NAME OF TEST

THRUST CHAMBER ASCE_LY - i00_

FUEL AND OXIDIZER RESISTANCE

NO.[ MAd 52-52701-277PART t NAA 20752,0-21

_ -_Ol 144TEST NO..207_0 SHEET • -- OF 180

7.3.4.1.8

7.3.4.I.9

7.3.4.1.10

At the end of the two week period close Valve Vlo and record
the date and the time on the data sheet.

Attach a ON 2 supply to the inlet of Valve Vlo. Open Valve VIO

and supply GN 2 to the propellant valve at 120 ±lO psig and

160 _lOF. Energize the propellant valve with 12 ±2 VDC for a

period of 3 minutes. Then de-energize the propellant valve.

Close Valve VIO and disconnect the GN 2 supply.

Attach a Freon TF supply to the inlet of Valve Vlo. Open Valve

VlO and supply Freon TF to the propellant valve at 35 to 50 psig.

Energize the propellant valve with 12 _+2 VDC for a period of 3

minutes. Then de-energize the propellant valve. Close Valve

VIO and disconnect the Freon TF supply. Repeat paragraph

7.3.4.1.9.

Remove the propellant valve £romthe£est setup.

Perform Propellant Valve Electrical Resistance per paragraph 6.3

on the oxidizer propellant valve.

7.3.4.1.13

7.3.4.1.14

Perform Propellant Valve Functional per _ragraph 6.5 on the

oxldlzer prop_lant _Ivept Me tempe_ture of _graph 7.3.4.1.!
_-- _ :;. . .

_rform Propellant Valve Dielectric Strength per paragra_ 6.4

on the oxidizer propellant _lve at the tempe_ture of _ragraph
7.3.4.1.5.

7.3.4.1.15 Perform Propellant Valve Proof Pressure and Leakage per paragraph

6.1 on the oxidizer propellant valve at the temperature of

paragraph 7.3.4.1.5.

PREPARED BY: DAT
7 .... :.-" -Y.,I

iAPPROVEDFoR 'blAA:

'CHECKED BY: I ' DATE

FORM608-B-38 NEW6-63

• I

• LI "" "

Ib.-15019-2 t,25
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A OIVl61ON OW NOATH AMICe*CAN AVIA'I*ION I_IC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3.4.1.17

7.3._1.18

THRUST CHA_ER ASS_43LY - 1,79_#

• FUEL ANE OXIDIZER RESISTANCE

I" MAC= 53- _2701-277

PART NO t NAA 207540-2].
<z ,,IA_/Ol

, . TEST NO. 20?_'*O-sHEET_" OF
180

, , , ,, ,,, , ,

Perform Propellant Valve Loa6 Analysis per paragrnph 6.9 on

the oxld_zer propellant valve. Adj_t the propellant valve

body temperature to the temperature specified in paragraph

7.3.4.1.5. Refer to Figure 15 for test setup.

Repeat paragraphs 7.3.4.1.12 through 7.3.4.1.15 except that

the environmental temperature of paragraph 7.3.4.1.5 shall be

changed to 15+_6 F.

Repeat paragraphs 7.3.4.1.1 through 7.3.4.1.17 on the fuel

propellant valve except that the propellant as, specified in

paragraph 7.3.4.1.2 shall be Monomethyl Hydrazlne and that the

flushing fluid as specified In paragraph 7.3.4.1.10 shall be

alcohol.

PREPARED BY: DATE ' APPROVED FOR NAA: DATE

-_EC;v_J_. B¥: DATE_., .. -B °

O8-B-38 NEW 6-6 3

_26 P_-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

- , - ..

COMPONENT NAME

NAME OF TEST
i I

• "MAC 52-52vol-2v7
THRUST CI_.I.9_RASSE.',3LY- I00:'IP,_RT IW0_LNAA "'-2";"5ui_..,,c.t''-""--

_e .... _-4U.L
FUEL AND O>:IDIZER P_!S,,-.,,CE TEST NDn2Q754,.0 SHEE'_146 OF_l!0

I I : = I I I I: _ = : " I -- -- -- -- ---- L ..... II L_ _ ] , i

7.3.4.2 Test Data - TCA #3

7.3.4.2.1 Component Identification

Component Name_ _ TCA Oxidizer Fuel

Valve Valve

McDonnell Part No. _,5%7 01-'177

_cketdyne Part No._o7__/o-2/ _ V61V_]_

Fuel and Oxidizer Resistance Test (reference paragraph 7.3.4.1)

Oxidizer Fuel

" • _ _,_,_,= Valve " Valve• •

(date and time)

Enviromnental Temp. Z_ O+_/F

(16o ±5)" ,,,,

•Propellant Temp. /_0 "__ F

(160+_)

"' _ F

J i /I

!_O!:F "_"

End of Exposure /o -/.,,'-(_'
(date and time)

. .. •

)
I

PREPARED BY DATE PERFORMEO BY DATE

E.

FORM 608-B-39 NEW 6-63

R,-.15019-2 ..

WITjNESSF...D FOR NAA DATE CERTIFIED FOR McDO_:NELL ,_TE

/_.." " ¢_ _ -- ,,:" h I _/.

/ ,'

_7



II I_llVilltOtll O1' Itlll_llfl.,l AIl.l[ltlClll, t /IVIIITIOI'I II,,il_.

DESiG_ APPROVAL TEST OF COMPONENTS

• FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPOt4ENT NAME

NAME OF TEST

T.3./,.2.2

(c_.t'a)

D

2 -- :' ;" "Z";""-----L-_ .- -- L PART No.r MAC 52-5270!-277T,Rus.c_-_.._.=__,._:_ loolt t _-_'-;-:J<--NAA
-4U.L ' _ BFUEL AND O).:IDIZgR RESZST:_::CE TEST NO__ SHEETI_47 JF180

Oxidizer valve actuation checkoff o_, I},_ "_A

' D_te 8A_M _,_ 12P,_.( Date 8AM 4 " _J_ _P_
#c.-/_ _. " • ..b

7_" - - , _ _ _,_) _ ,.s , __ ..-

Fuel Valve actuationch_ckof_/_ l&_ _t,i'Z_ :,_',

Inspection Re,_rks /"_ _ _0 i_

i OATE_CERTIFIEDFOR M QOOj_ELL _,TEI

"_ _,<f-_1; _ o_
PREPARED BY DATEI PERFORMED BY OATE?V,'ITNESSEDFOR NAA

E..,d,,_-'°<:'i ., .. WZd___

FORM 608-B-39 NEW 6-63
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COMPONENT NAME

NAME OF TEST

7.3.4.2.3

1:1.0 C K E T ]DY I'll P:-

A DIVlJiON elf NOm*I'H AMIE_IICA_ AVIAT¢O_. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

-- rMAC 52-52701-297
THRUST CH_\_ER ASSEMBLY - 100# PART NO.tNAA ' 20754,')-21.___."

FUEL AND OXIDIZER RESISTILNC_ TEST NO. 207540-s*HO1E_-4-8-JF18_O
II II I

Propellant Valve Electrica1_s_stance Test

(reference paragraph 6.3_ _

Environmental Temperature__ (70 _+1OF).

_slstance _':""1 A -, _
Oxidizer Valve \':_/d q 6"Z ohms

Z_elValve_:_@)O/.SZ o_,

Resistance , "'j C - D

Oxidi,er Valv. -_. 3 _o_
,_,\ @Fuel Valve ' .LI::.'- ; O-4"oi-=3

%accep_a_xe per Figure 119

yes or _ yes ).

(Acceptable per Figure

yes or __-3 ). 11,

Inspection Remarks

i i i i i ,,i I I •

|

g

U

;'R'EPARE{) 'BY I)ATE PERFORMED BY • DATE

7-Io-64

g. Adams /:. _ i..'.._,.;
• t

,
/" ' V L" " "

FORM 608-B-39 NEW 6-63

NAA . {)ATE
CERTIFIED FOR McDONNELL _TE F

L_,t._'- ./_:_, j

1_--15019-2 &29



l_t.O C_ ][,L tE T ]D"_x'- 1',_ 3_

DEVELOPMENT LABORATORY TEST REPORT

I_ I IrWR NO.PART NO.

1100# OAHS TCA UNIT #3 I TYPE OF TilTFUNCTIONAL-POST OXID. RESISTANCE
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DEV[LOPMENT LABORATORY TEST REPORT

IPRILDARED BY EWR NO. FACILITY PHONE DATE

OF ,,

L. Cracraft

PART Iloo# o_s _A UNTT//3

595397 E_V. IJLB.

PARTNO. 2075'/,0--21 .pt o..,,T

2061 10-.19-6L,

S/N _05_759 FUNCTIONAL-POST F_ RESISTANCE

E_VIR)NN _NIAL I_PF/ATI R.E 16CF

I

I

I
I

_/_,_ Lr
• -- "T--

_er_ic L% = 2C mv/c_

7AA

JEL V_LVI

kT C t _#J'_OC
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(C _OSTNG TI4E_
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at, I_tV|UtON OW NOIq'1r_ A_tlL_|GAN AVtA'NON. _G

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.3.4.2.4

THRUST CHAMBER ASSEMBLY- I00#

FUEL AND GXIDIZER RESISTANCE

Propellant Valve Functional Test

_MAC52-527ol-2_
PA.T.o.t..A _ i --

./ 149 3F180TEST N__ _)_ET ....
I

(reference paragraph 6.5)

Oxidizer Valve Fuel Valve

Response Time _ -._ .

• -..'-_'_I . O """. =_ 0

(z6o±_) '.' ,_ " . _--'----

(26 _.5) "\- ,_. .4__
Z_let Preos_e _._.-..(_,") _," n pei_ _Lc___i_

I _" _" "_" " " - " _ _Ooo _lO, p,,_z-_)_ .... .-_
Opening Time \ _i/_ ___se¢o_c_"_O, _/_ secon_l_

•_.L'_ .. / -
(o.o_z =_=im=) ._...-.. tE_.-_.. _ .'_ _!-_ _,.,
Inlet Pressure .' ..... _",C.a'L" u p,sz_. '.'._JY_.=__.._=L_sig

•(zero for "c_op-out" ) _ _. _t_.V-.__ .

(o.o'_ =_im_)_:i__: ''_ " -,Y/
Low Voltage Operation

(16o _5) ' --_
In16"_ Pressure .",_ o_)_ ("O
•_00 +lO for "pull-ln" _

(16 =ax!mum) .._,.-:_,iInle% Pressure

(zero for "c_op-ou_._)

Closing Voltage/'_
(I.0 minimum)

Inspection Remarks

-._,-) • o

F .;'::'_'_/d.O,F

2

[ _X"

7-/o -_4

PERFORMEDBY DATE

, , ,, ..

WlTNE_SEI_FORLNAA DATE
/ ," t '.F" . /

i1| i ii , i i i ,

CER_FIED}QR MpD'ONNE_-LDATE
,-',_/_/v,'- /...z,F/p_. I
_______;')( "K _ -_" /(z_("
VERIFWD BY USAF "c / O_TE

r"

%32 E-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST ......

r MAC 52-,62?0!,277 --

TF_UST CPL%Y23_ERASSZ.,'.3LY - !00#__ PART NO.tNAA" '207540-21

. r.,. .......... ..., TEST NK). 2075 ET1.50. DF P_SD_

7.3.4.2.5 Propellant Valve _!electric Strength Test

(referenc e paragraph 6.4)

- , , , , , , ,, , , •

O,'.:i6#zcr Valve Fuel Valve

, . ,o__e i Cur_'cnt iVoltage i Current

[ V°its Vdcr°ampslV°!ts i N_-c_'°am'_5oo4o!5oo_. 5oOZ_o_O5co=_..
' ' ' " ' ' I ' ' '

I/

..... J _,#_b , 4' __--

.... _{%, -,.-
Icspection R_marks

. .Lj .

_ //-,../- C,,=..¢t.:_,,v_,. _ ,., _-.z",,'..

- ''
, ,9/_a_ /"

. "7"l' II I,sS />,2 < .'r/,, ,',_D- :- . .

_._

, ,, ,

/#h:.="_.

PREPARED"BY DATE P£.RFORMF.0BY D_ZrEwITNF.SSF-bFOiNAA " DATE
,, , ., , % ,.

CERTIFIEOFOR _tc,DO._NE,t.L./_(s,T.l

_:C/<<"-/_,_ ,
V£RIFII.-'D_Ry USAF ,.,/ OA]] I

./__ zy/-_.. /

":_72" "_<"_7-1o -d4 ,"

FORM 6o8-8139 NEW 6-63

t

R-15019-2 433



_..,_?.,),C_I_<f_.ILZ"".,/_L-l_'_'>.Z".-'hl
A _)lVl_-iON Ow NC) ItlTI-WI AMI;_I;ICAN AVIATION IN_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAM, E OF T EST

7.3.4.2.6

mi__,Tc_ .,_- eeg, -v [ 52-52701-277 "
CH:,.._-.R A.... ._L_ - 100# PART NO.L NAA 207540-2___!___

_.-,-',",-',_ MAC

' ' " _' _ _' ............ i . I ½_EEr!SJ .,r18°FL_L _.,,'DC..ID..Z.,:,_:;'_'r,_9:',,"_.TEST NO 20752_O-

Pro_el!ar.t Valve P::oo£Pressure and Leak_L<e Test

Proof Pressure. (_xidizer Valve Fuel Valve

r_'_ssu, e : i-c_ '_W> q- U pslg " . _-('_ psig
(5oo +].o) ,,/--

TLme r-uration _._ m_nute_/vJ*:' __ minutes

(3 r,..i.nir,um) ,,
,.--.....

I "--9--.... .......

VoZ,_. ( 6. 4") _/.:_ _C .-.__..0 _-
_. - '? VA:)

Inlc_ Pressure -'. _".'_pslg -- 5"_O psig

(_oo+_o) .. ....

T_--._.eDuration , _.:7_'-" _" ,_ minutes

Leakage Rate' >__ _',,/ _ 0, / ICe He

, mi_ mln

Insle etion 'Rez-_rks t_

. a/,-,,,e@

PREPARF_.D BY DAT£ I

7-/o "_4 I
E. Adams . l

41<k,/;_l

PERFOR/AED BY OAT£.I .... _ , .. , , , __ #, - ,aS_'/j_/ .'A"_ I

; " /' I'" - /AN_ ' _ "/, , iVE_If jF-,o BY USAF i ',;7l' I;_Tt':l
' I _tttg, ."(q I- _--7 _;;/. I

" _ _1 - " " L7
FORM GO'6"O"_"/B-Z--8-39NEW 6-63
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DESIGN. APPROVAL. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST. '
IIII L _.__ ,*,,

7.3.4.2.7

THRUST "u"'_-R ASSES.SLY _ [ 52-52701-2?7L,,=,.'_:,. !CC// PART NO. MAC
-- . "LNAA_ 2 0"/ 51+,%.22.

FUZL X:,_ n_'T_7_ ........ _,_3EIE" - ' _ ..... 207%0 j_'......... :, _ ........ C.-. TEST NO.. Tl._5.2 oF180
.... '-.. - .... 7 ........... --". ........

Propellant Valve Lo_d Analysis Test - Oxidizer
(reference parag--aoh 6.91_. _ ;; Valve

1 s _+

Power consumption (steady state)

20 VDC

22 VDC

24 VDC

26 VDC

28 VDC

3O VDC

33 VDC

ur rent ,_oltage Power

_,', 3 _'.F_ "-_.O, 0 -'w--'l,?

(__ _. .,._>

o. ,.
_0,0 _#..3 0

Inspection Remarks

"".4"7.

/"(20 watts _%x:L_m) ,
/

(20 watts maxLmum)
I

(20 watts mnxlmum) ,'

(20 watts maximum)

(20 watts maximum)

j-

r'#

PREPARED BY OATE'iPERFORMED BY .OATE]WITNESSED 70R N.A,A ,£_.TE]CERTIFIZD FOR MQ_IO.NNF.L,L. P-_EI

•_ _.;oZ=,'o "g4 i'.._ -_, ,,, I<,,,-c,.,,. I. / - 'J H ." " / '":'" """ ' '""

_B-39 NEW 6-63

B-15019-2 _35



A D|VIBION Or NOrJT_ A)AE)_,CaN _;VI4T,ON INC

COMPONENT NAME

NAME OF TEST

%3.4.2.8

E. Adams .

-_/ 4),d14
7-/o -d4

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

. c ..... _., r MACTHRUST CF_/-BER " "_' " 52-5270!-277

...... LY - ZCC.-__ PART NO._ NAA 20754C-21

.emc,-_,,=. NO.2C---2=_-4-9 SH_'ET___OF__F'L'£L A'_D CD:IEIZER .RE....,.,.,C_ TEST -I,0 15_ 180

Prop011snt Valve Load Armlysis Test, LFuel Valve

(reference paragraph 6.9) _W /'_'-:i'-\

Fuel valve boaY temp' __/_ _ "O (16o +5) F.
_ .. __.,_) : -

GN2 supply press1_e _'_290 +10) psig.

Power cons=ption (stead:, sta_) • : .-." '.'- ', '".,,

Current Voltage _ Po:;ar ._ }.

20v_ .. _:_A'_ _-_..

22 VDC _5_. ../ ?Q_.9 2,C k_J_/_/_ "'(20, ,a_tt_ _a.x_,um)

t_k _ (_. " ;:" "
26 VDC _i'/. ", {(" _:t;_, ¢ 'vd//] ). ( _ (20 uatts w.xim_,.)

30 VDC x__v. 6.l _ 5(', (:; -'_ 0 ,..a_ts _,=_)
, ,, _ • __ .

"rnsI_ction P,.e=_;-;-_rks

_ A!;+<_ @...

t PERFORMEDBY O_TE

g :_ _:./,,

/ " . k • , (.,,1

: , . , ... , ,

s,

FORM 608-BZ39 NEW 6-63 •

WI'I'_ESSEC

.i

i,

/ ....

FOR NAA DATE

i i ,, i , _

CF_.RT,IFIE_FOR McDONNELL " O.A.'IE
,(, litre" .'2 /." ) ..,.:/ _

_" 5s_-'EE-:>'7-; - O_TE

<_ ! " _2;. Z

B
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I

I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM _

_* e ,'," , , =. THRUST ;CHAMBER ASSEMBLY - I00# _ _ •^ r MAC 52 52701-277

.... , _. NAA 207540-21 .

_._o_TE_.. ;w._,,x__I_IZ_R_slsTA.CE,TEsT_o.2O754__-_°_E!_4.__8o

7.3.4.2.9 Propellant Valve Electrical Resistance Test

(_eference paragraph 6.3) _ ,

Environmental Temperature __ 70 _=OF).

Resistance A - B @) /t,_ ,

o_=er Valve ,/o _:_o_=, :(A_t,_,_ _ Z_,,,.__

¢/, q=. o_=._ocep_bZ_. _, zi:; _- ; %Fuel Valve.

., yes or no " -

Oxld_er Valv_ , /_ o_,,

9_
Fuel Valve _, _7 oh_

Inspection Remarks

@

.... _ . °, =.,

n

PREPARED BY DATE1PERFORMED BY -

E. Adams7-/°'_"-'; : 7" _. 09_

_mh÷i
i /c_ :_ - ("Y

FORM 608-B-39 NEW 6-63

OATEIWlTNE_SEDvo_ ..... _EICERTIFIED_FOR,k4_;DOSINELL O_TEi

I_ _/ /-_-"_ I'.'ER'F'_ -_._=--'-'_

P,,-15019-2 _37



.IL_U i._ _. E rJL_ J.._ _L" D_L._--4

DEVELOPMENT LABORATORY TEST REPORT
PAGIr

LAll TI_IT NO.

Oil

II_IPARED llY EWII NO. FACILITY

F. Pope 595397 _V.LAB
,Art ,A.T "°'2075_0-21 TY,I o, T_T

l(x)# o_s _A UNTT#3 S/N 405_759

PHONg DATE

2061 10-21-6/_

FUNCTIONAL-POST OXID. P_SISTANCE
E

OX DI:_ vKrVE

/N A_6 S/N t72_ '0g;
I I I I I ] I I I

D
i i I |

L :.:I I
:H_:,_,,nt:l: _ Tm/c:m _ [ . _:i.__:'

:Ve:ti(:al = 20 mvi'cm _ // _.:. i

!! !- i . "\, .R_ ui_.em, nt = 0.q:_l s¢,:/m_m [ " ::

i i l I I I I

I

VO _TA(;E !RA,:E

(C DS[NG TL_E)

m

m

m

Ho'iz,)nt _I = _0 msfcm

_ _ _'al : 20;_j=_/j_L

Im

.I
I I I I I I I I I I I I I I I

.: ._;,.on

' £t-

" ....:" .......5 " :%' "_

, ..... _ -

i I I I I I i i

I

I

I

I

g

g

z_38 . ]t-150] _-2

Form 600-V-_7 New 10-63"



DIV[LOPMINT LABORATORY TEST REPORT

I_RLmARID mY IWR NO, FACILITY

PAGI OF

I.AI I"I_T NO.

PHONR DATI

g

|

I

I
I

I

I

I
I

I

|

|

B

B

D

F, Pooe
PART

I00# OAMS T_ UNIT #3

59539?
,,,,- .o.2o75L,o-21

S/N _05_750

_7_01_ _N_AL

! .I
Vert:_:a]

Re 3 I/i_e._

A¢_u_l

en%

m

5 ns/'m

2C m'_/c=

0.021 se

0,'01_5 S

7A_

FLrJ_

m

m

-i
- !
- L

|
!

m )

r

e_

V© "l'.';_a] = _Cn . m/,._
# ---

Re _uire_ _nt = O. 07_ se:/_ax

0.07_ sec

I

m

m

I

m

m

I

' ' I

, i

Pore 600-V-67 New ]0-6_

E_. LAB. 2061 10--21-6/,
TYPE OF T_T

FUNCTIONAL-POST OXID. RESISTANCE

I_ P_ AT( RE 1_I

V_LV_

I I I I --It" 41 - -"'1"" 1 I- ! , I

• . '_ . _ "_ -'31

r _,' r

;[

L

I I I I I I I I

I I I I I , ; ; , ,

I 1_ I I I I I ! I I I I

&59



& OIVISlON O If NORTH AMI*RICAN AVIATION IN(_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

J

NAME OF TEST

7.3.4.2.10

- ApPTHRUST CHANBER ASSEMBLY- ,,;_:_

FUEL AND OXIDIZER _T_,. ....

Propellant Valve Functional Test

rM^_- 52-52701_27_
PART

NO'L ;_r_._:._C?__._.:.-
oC_,."'-.C., " : . :7-;0

TEST NO_ _)';_*0. _HEE': •"__i_-..__

(reference "o'_;'-_.'*_ 1". 6._)

Oxidizer Valve Fuel Valve

Response Time

Low Temperature

(15_
Energiz_ngVoltage

(26 ±0.5)

Inlet Pressure

(300 ±I0 for "pull-in")

Cpening Tine
(0.021 maximum)

Inlet Pressure•

(zero for "drop-out")

Closing Time

(0.075 maxim_,)

Low Voltage Operation

Low ._ Temp6rature

(15z_)
Inlet Pressure

(300 _+lO for "pull-in" )

Opening Voltage
(16 ._.',ximum)

Inlet Pressure
(zero for "drop-out)

Closing Voltage

(1.omlnlm=n)

Inspection Remarks

%

. .

.3a o @g "_/',..

' _2_.___0.o7_- _n_i_, _.,

_'_

• . .,;? -

;.f-

,,_, ,
iJ

0

g

I

I

g

II
I

t

i

I

,

I

I
g

PREPARED BY OATEIPERFORMED BY

m._'7-_/I_'__Y

/i

FOR_ _O8'-B.39 NEW6-63

O_TEIWITNESSED FCJ.: NAA OATEIC,,F-.._TIFIEI_ F_)R McDONNELL _._!

/_y l "Zz;V<" - _ ,
, /1 _:::' ,,v,_f_]

R,-1S019-2

0
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COMPONENT NAME

NAME OF TEST

A OoVili0Of, d OF I_O_T_.I A_IE_ICA_ AVOATION INC

--J

DESIGN APPROVAL TEST OF COL4PONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

7.3.4.2.] 1

#.?-529Z!-_77
THRUST CH'_<BER ..... _^''' " '- " "

,,-__..-_LY .... :.- f .'_L'/.."-,+
• %: ....... .. ,_. ..-- ,

FIlL A_ OXIDIZER ............. . "" "_•+-+SI_,....... F::<" '" "_"' _ ' _-EE'." _' I_50

Propellant Valve +ri_,lee_.+-/cc,.,..,...... ,-,j &,o __. "-_" _.

(referenc0 pa:a2:,aph 6.,.)

I

PREPARED BY OATE: PERFOR;AED BY

7-':."" I 1_ "_' " roq

FORM 608-B-39 NEW 6-63

P_15o19-2

" " :',,:'; L ...." '" '_
l

Volt'_;c , :"...........:_" ='-. Cu: ":
" _"' "......... L41_ u', +'-
lr_th.'lr,. - _ ._ .. " _ -'_ -

, --O

,::to0+o_ @ +oo . ++@ ,ro++,O>._._'++'+=+,:,+
A,o+ @ #oo.: _+ _ _o+;4;_, ]+ t_

+ ,_;::__.+ ....
#£ .'Z,,,-,-

I

I
.1

I
;.J

OATE I WITNESSED FOR NA.

t

I

{
t

i
I

!

J

D_.'+ J;RT|F++ZD,+;_R I,: :DN,_F_.LL,_

/_i L_:?,',+_,'_, ``_z" _ 7 ,_/

0
L ...... '........ "_



A OIVIQION O F NORTH AM|RICAIW AVIA'flON. INC

I _, e.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

7.3.4.2.]2
,;. G

t

THRUST CHA_ER ASSEHBLY " lO0_

FUEL A_FD OXIZ'IZER RESISTANCE

Propellant Vslve Proof Pressure and Leakage Tes%
(reference psragraph 6,1)

LowTemperature15_ Z '.__'_
Proof Pressure

Pressure

(5oo+_o)

Time Duration

(3 mlnim_)
__nutes

Leakage
Voltage (26.+0.5)

Inlet Pressure

(5oo+1o)
--O

Time Duration
(5 minimum)

__ ._inutes

Leaks ge Rate

(2.23 maximum)

Ins_ction Remarks

_ ,3 _ce He

min

¢ MAC. 52-52701-2?7 ,

PARTNa_.NAA' 2COS.',_-n
_ '401,_ 207"..,_0 _-u_c-r157 _c180TEST ,,,,,._...... ,__ _,_-:.._ ....

Fuel Valve

,._,,
___ _ _minutes ",,:_._jJ:

#

•-%6 VDC 4:::V

_,5-_o pslg '_
• . j'.

i-" minute---

@

Jr , • , , , , ,,..... "L , ,

E. Adams7-/° :_4

io " :tl - [.q (

FORH 608-8:39 NEW 6-6 3 "' •

_' ' i'_._ /_. i _, :_,_' _,"'<"'_
,"ZC/3,_ ,7':i_::_"_1!;_i_,_,;" usA_ : - ,_.;-_

,,. ,/ ,- ..... /,.% .%

I1,--15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

, (,(, -*.*.T_i(UST Ct{A["[_]_. a._.;5,,_IX - lOt_/

DISASSE:_BLY AND I_iS_%CTION

, i

MAC 52- 52701-277PART NO. N/_. 2(//5l, O-21

TEST NO. 20"/5I, O_I_ETI_f.g_OF 180

MAC SCD 52-52701, Revision F, Paragraph 6.2.3.20

D.isass.embl_r and Inspection

7.3.5.1 Test Procedure

7.3.5.1.1 Prior to sectioning the TCA perform a visual inspection and

record the post test condition of the TCA.-

7.3.5.1.2

7.3.5.1.3

Section the TCA by cutting along line C-D-E as depicted in

Figure 16.

Perform visual inspection of all detailed parts for evidence

of damage, distortion, fluid incomparability, corrosion,

brokenparts and impending failure.

7.3.5.1.h

7.3.5.1.5

After test completion identify the sectioned TCA and detailed

parts and package and store for reference.

Machine, on the oxidizer propellant valve, the seat assembly

to spacer weld to loosen the seat. Only the minimum &mount

of material to accomplish this shall be removed. The seat

assembly P/N A07661 (Fuel Seat Assembly P/N _O7660) shall

not be removed at this time.

7.3.5.1.6 _chine the filter assembly to solenoid weld to loosen the filter.

Only the minimum mmount of material to accomplish this shall be

removed. The filter assembly P/N 5-28139-TI shall not be removed

at this time.

7.3.5.1.7 Remove, bag and identify the seat assembly.
r t

7.3.5.1.8 Remove, bag and identify the armature P/N &O756h. "'! ""

PREPARE0 BY: ' ' DATE APPROVED FOR NAA: : = DATE"''A_PPR_'F_DFOR McOONNELL: _..._A'T'£-_ " ": .... _'' i'

D Co e

:ORM 608-ff"38 NEW 6163

n-.15o19-2 tdi3

C



J

J4 DIV*_.*ON O_ l.wO_T_ AM_*CA_ AVI_.T*OP,_ *NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TIIhU3T CHAt.I/3_( ASSF,<BLY - lO0#

DISASSD?4_LY AND INSi'IETION

MAC 52-52701-277PART NO. N/M_,.20.I§I_O_2]

TESTNO_O75_,O-_.O_'ETLL_lt___O

7.3.5.1.9

7.3.5.1.10

7.3.5.1.11

7.3.5.1.12

Remove, bag and identify the spring P/N A068!6.

Remove, bag and identify the filter assembly.

Bag and identify the solenoid assembly.

Repeat 7.3.5.1.5 thru 7.3.5.1.11 for the fuel propellant valve.

I;O'['F_ Only authorized personnei shall have access to stored

BAT hardware.

PREPARED BY: D_E

_D_,__G.ol.e_--
CHECKED/_Y: DATE

if.

:-ORM'6'08LB'-38_'[w6-63

Rev. CL _' /#'/ " - . '

APPROVED FOR NAA:

I_15019-2

C

!

B

D

g
I

I
I

I

I

I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.
I I

7._.5.2

7,3.5.2,1

7.9.5,2.;1

÷,R_TC,A_RASS_._._LY.- I_. PART,,_{MACNAA207_,.O-?__52-52701-277

DISASSEmbLY AND INSFECTION TEST I',O.__O_ET-1-59-OF.-l.8-Q
, ,=m ,! . '--- : .' • ' . Ill ,,. I ' ''

Pos%Tes%_nepec,t!on.,I_t_ ,- .'TO,_

Compone ht Identification

Component Name TCA

Rockotdyne Part No. _-O F _--_---_-_/

2_,,..

Prellmlnary Inspectlon (Reference Paragrsph 7.3.5.1.1) __"

The TCA was vlsua_ly Inspecte_ prior to sec%_onlng and the TCA
condition was as follows: _

_ :_/_- __1/__,__ ,./A_,=o.___J"/D:;_.7_

, j / ...... __ _.._
Disassembly_ and:=lnspect_on (Reference Parsgrpa h 7.3. 5.1.3)_ .

The TCA was sectioned along line C-D-E and visually inspected.
The results of the inqpectlon were as follows=

, - ,,& " _ .,_!....
- // / ....... : ,

I), _ol@.Cen _' "I'-_ "

B-39 ......FORH 608- NEW 6-63

:" . -' ,.;

0:_._l _O! ___,.J _:._ .:i:.

, L ;' , • . " .%'L, ", ;( ,'' ' ' ''.,." " , ' ',

WITPESSED FOR NAA OwATE CF.,,RTIFIED FOR Mc,DONNELLpATI

.,
I., -- _ v F-O._ _,SA OZ_i
•(,W.ZT_.-,.'_._'_-_"-/_./.,/ .-.,"-//
• ........ _ (,I C,_f_<< I_'4.,!

#

',,'-_AFOA :,-asnot n_t_ fed for

ver_,flc-atl,m slgnaf.':res until

,:!is_z._ of the TCA :.ms

#1#_5
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPOPJENT NAME

NAME OF TEST

7.3.5.2.h

N(l[ MAC....52-52701-277
THRUST CH/_4B_( ASSF2_BLY - 100# PART [NAA 2075./t O-21

DISASS_4BtY AND INSPECTION. TEST k__h_EE'It59,]OF 18_.QO
I I l_J , __ B II J- _:__11 ii-ii I I I I I --- I I

Disassembly of Pcopellant Valves (Reference Paragraphs 7.3.5.1.5
thru 7.3.5.1.11).

=&

The propellant valves were dlsass_gbled _nd all parts called
for were ba_Ked and identified. ,._ '_._:r .... no).

i , . , o .., . " .''. .-

,- : . : -, .

"L % . . -, . .: , . -
" "' "'" -'l " " " '.. " - •

- . • • ; -

• " ° • i . ', - •

_ . . , :. t t i

' ' :" {" . _ . it ' " ; ,':
• • :2.

• " i ' e, '. • • • l

, .-
._. . , - . , ,

i ! -. _ .

• . • .

• , -..'" ..

C

.'I

%

I

o"

.

FR_PAP,I_I) 12Y-----OA'I'EIPEn_."-_=_J;)l]Y OATE:=V_ITt_ESSF..DFO;_I_A I_TEi _Cm't'TIF¢_OFOR McOONN£LL OATEI

_7 _ .\TQA _s_s r,ot. nofifed fsr

# _ _ . / / .. _'erif_c._tion s:_g,:atures tmtil

/. _ d , _ . , . _-_,._\_---
) -_•.. ., ._-_50_:)

_6 ..... ,,.

..

B

1

I

I

I

I

I

I
• n

I

I

!

1
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE OIRBIT ATTITUDE AND MANEUVER SYSTEM

£ MAC. 52-52701-277

COMPONENT NAME THRUST C_4.._ER ASSEVBLYLlOO/! PARTNO._ NAA "207540-2-I

MINE,,Z/M II_STRV..ZNTATIO.,'_ REQUIRE- " 2 -401 '
NAME OF' TEST P-_N'fS - EOT FIP_S TESTS TEST NO.- 07540 SHEET (.].6_.Q.OF.,,],.8._Q_

't, , , , , " ....

.TABU_I
(l) o

(3) RESPONSE

_ASURE,V_NT RANC.___E PFZOTSION (SEC) RECORDER

Fain Thrust (5)(6) 0-120 ib B(_+O.5%) 1 +.25 Null Balance

_in Thrust (2) (5) (6) 0-120 lb Y** O._O1 Oscillograph

I Oxiddzer Inlet Pressure (4) 0-500 psig 0(±i_0%_) 1 ±.25 Null Balance
Oxidizer Inlet Pressure (4) 0-500 psig Y** O.001 Oscillograph

Fuel Inlet Pressure (4) 0-500 psig C(±I_0%) 1 +_.25 Null Balance

i Fuel Inlet Pressure (4) 0-500 psig Y** . O.001 OscillographChamber Pressure (4) 0-200 psig B(!O.5%) 1 +.25 Null Balance

Chamber Pressure (4) 0-200 psig Y*** O.001 Oscillograph
Oxidizer Flo_._eter Temperature (5)0-300F D(+_5.0F) Null Balance

I (_xidizer Inlet Temperature (5) O-3COF D(+_5.0F) Null BalanceFuel Flm_eter Temperature (5) O-300F D(_+5.0F) Null Balance

Fuel Inlet Temperature (5) O-300F D(+5.0F) Null Balance

i Oxidizer Flowrate (5) 0.50-2.0 gpm B(_O.5%)* 1 +.25 Null BalanceOxidizer Flowrate (5) 0.50-2.0 gPm B(IO.5%)* 0.O01 Oscillograph

Fuel Flowrate (5) 0.50-2.0 gpm B(_O.5%)* I +.25 Null Balance

Fuel Flourate (5) O.50-2.O gpm B(IO.5%)* O.OO1 Oscillograph

I Oxidizer Valve Current 0-i.0 amp Y ,. 0.001 Oscillograph
Fuel Valve Current O-l.O amp Y 0.001 Oscillograph

Oxidizer Valve Voltage 0-40 volts Y** O.001 Oscillograph

I Fuel Valve Voltage 0-40 volts Y** 0.001 OscillographLocal Ambient Pressure ' 21-40 in Hg X" Barometer
Environmental Pressure (Fine) 0.02-0.20 psia C(_+I_0%) I +.25 Null Balance

Envirommental Pressure (Fine) 0.02-0.20 psia C(_+l._) 1 +.25 Null Balance

Environmental Pressure (Coarse) O.O2-15.O psia C(+l.0%) 1 +.25 Null Balance

Environmental Temperature 0-3OOF D(+5.0F) - Null Balance

TCA Wall Temperature (3 Places) O-IOOOF D(__20 F) Null Balance

| . c
._C! i

I
PREPARE{) BYi" : : DATE APPI_OVEQ 'FOR NAA: ..... OATE' 'A_"_,_O_..E)FOR'I',_CO6NNELi.: ...,-._AT'_

,,C,.H'_.ZC K F--.DBY: DATE

FORM 608-B-38 NEW 6-63
/--,, .

REVISIONO ._.vj-.'p..,.,._ Dated ./_"2"___. ..'_/.
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COMPONENT NAME

NAME OF TEST

DESIGN APPROVAL. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CFAI._ZR ASSF_V_Ly - lOO_

MINII.,b_,:INST=iU_.ENTATION REQUIRE -

I_J_NTS- HOT FIRE TESTS

PART NO.{ MAC 52-52701-2.77N_ 207540-21

TEST NO207540-471EET 163OF" 180

TABLE

• "(cont'd) (I)
i .RESPONSE

_.,_ASURE_ (SEC) _ _COR_

Start and Cutoff, Pip 0.C01 Oscillograph and
1.9 Max.Time Sequence

Oscillograph Drive, Pip 1 ..0Pax. Time Sequence

DIGR Drive, Pip 1 ,gMax.TLne Sequence

NOTES:

(2)
O)
(4)

(_)

PREPARED BY:

B

D

D |D

I_15019-2

FORM 608-B-38 NEW 6-63

.p "REVISION 8 , _,'- '--': --

REVISION D ._,c_, 9,_w-_..

Dated /_-22-Oz/_

Dated ! I- & - 4_,

(I) Response is defined as the time required for the measurement recording

system to travel from zero to full scale.

Trace full scale deflection shall be 3.0 inch minimum, except for time D

sequence, .
Letters designate instrumentation precision category per RA0201-O50,

Ranges shall be increased a minimum of I00 per cent for DAT Duty Cycle to - !
minimum duration including Cape Cycle and Burst Pressure Firing Tests.

A single measuring transducer may be utilized to satisfy the require- m
than one "bit" of inforr.ation under the followingments of more

circumstances: i
i

A) Signal of one parameter is split to satisfy the requirements

for more than one type of recorder. _ g
B) Transducer is physically located to satisfy the requirements i

of more than one parameter. . .

(6) Delete for cape cycle tests ozd_r,, . • : i (_. U
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAI,_ER ASSE:._LY - lO0#

MI:;IEO_ I,,_TRU_.._.,_T±O.,P&_U!/E-
F_NTS - HOT FIRE T_STS

MAC 52-52701-277PART NO. NAA 20_9_7_&0-21

TEST NO 20751_0%%IEET 16]01 180

NOTES:

II

_m

Itll

lllllt

TABLE I

: (cont'd)

(cont'd)

"B" precision is required only: I)*on the OSC. when turbine type

flo_meters are used ; 2) on the DIGR when drag body type flowzeters

are used. For drag body type flo_n_eters, a three-step transfer
calibration shall be recorded on the oscillograph and DIGR at the

following pre and post test bleed flowrates; 0.200, 0.160 and 0_125

lb/sec. The Osc. deflcctions at nominal test flowrates shall be 2.5

inches minimum. For turbine type flo_.eters, the DIGK precision

shall be "C[!I.0%)".

Thrust:

Perform a pre test multi-step calibration and record on the oscillo-

graph at the following simulated thrusts; 0,6,12,24,60,72,8_,96,108,

110,108,96,84,72,60,2J+,12,6 and O. This shall be followed by a pro
and post test one-step calibration (verification).

Inlet Pressures:

Perform a multi-step transfer calibration (referenced to the DIGR)

and record on the oscillograph at the following inlet pressures +25

psi; 150 and 250 psig, and test lock-up inlet pressure. A post test

one-step transfer calibration shall be recorded at the test lock-up

inlet pressure.

Valve Voltages:

Perform a multl-step calibration and record on the oscillograph at

the following voltages _+Ivolt; 22, 30 and 26. A post test one-step

calibration shall be recorded at 26 +1 volt.

Perform a pro and post test Chamber Pressure standardization and
record on the oscillograph.

_, o . . . • .,.

..

DATE i APPRO,V'-r-)) FOR H_: DATE-'r_,PP]ROV, E.p FOR McDONNELL: _ E

DATE t'4

PREPARED BY:

J. Ganger
I

FORM 608-B-38 NEW 6-63

Revision C __
Dated ,/0 7 2. 2 .,,_,S/

IV.15019-2 ' ¥'i9

0



A DIVI_,ON O, NOI_E _1 AMEf_,EA_ AVIAT#QN '_E

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER sYSTEM

COMPONENT NAME

NAME OF TEST..

THRUST CHA_D_ ASSM,tBLY - 1OO#, PART NO. r MAc'''52-52701--277t NAA 207.5L_0-21
DESIGN APPROVAL TEST DUTY CYCLE 2,01 "

TEST NO 2075&O-SHEET162OF 100

• ZAB 

I

2

3

5
6

? (2)
8
9
10
11

12 (3)

13

1&

15
16 (_)

(1)

(2)

(3)

(1)
ON T_m OFFTIME TOTALON ELAPSEDTD_:
(SSC) (SSC) (SEC) (_:O_U_SS)

15 183.75 minutes 31
1,50 16.5 minut, es 181
5 181 186
16 59 2O2
11 558 21_

5 227 218

5" _79 223 _"

25 10 2h8
25 10 273
10 10 283
10 10 293
10 5I 303

I 7.5. 30_

o.5 2.5 3o_.5

95.5 _00
To catastrophic failure

18/4
2O3
206.1
207J5
216,_5 -.

220,72
228.79
229.37
2291,05

230.28

230.61

231.62

231.76

231.81

233.hI

Includes 10 seconds of calibration firing time and 6 seconds of simu-

lated Cape Canaveral firing time.

The TCA shall demonstrate specification performance for an accumu-

lative firing time, includin_ calibration and simulated Cape

Canaveral firin£ time of 220 seconds minimum.

The TCA shall demonstrate operation without catastrophic chamber

failure for an accumulative £irLng time of 300 seconds minim_u..

'PREPARED BY" DATE APPROV'ED FOR NAA: DATE

APPR_%E

//J//_

I%-15019-9

A

A

A

A

B

B
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA._ER ASSE_._LY - IOO#

DESIGN APPROVAL TEST DUTY CYCLENAME OF TEST

MAC 52-52701-277,PART NO. NAA 207540-21

TEST NO. 207540-._HOIETI6-_'OF118..0

TABLE II

(cent 'd)

(4) Pulse number 15 is extended, without pause, until catastrophic

failure occurs. CatastroFhic chamber failure is defined as a

condition in which further operation would endanger the space-

craft or crew. Specifically it shall includez

(a) Lack of the capability to stop propellant flow,

(b) Any flow or leakage of propellants or products of

combustion from locations other than the TCA exit,

(c') Temperature in excess of 700F at any point on TCA

: exterior wa.l.l_

NOTE#

Three temperature sensors shall be mounted on the

exterior wall as shown in Figure 6. The average

temperature is to be used only when 700 F Is not

exceeded by the TCA.

11,-15019-2 .451
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

r MAC_g2"5270]--277

COMPONENT NAME TE{UST C_._.___ --_ASSEmbLY_-10_ PART NO. t
.207540-21_jO1 164 180

NAA

NAME OF TEST ]_ROPELL_[T# VAL_ ELECTRICAL SC}_MATIC TEST NO. 207540 SHEET, Z-_ OF_,.=_.

MATI_D CONh_CTOR

PROPELLANT VALVE

_S SOLEIDID COIL

/

l
1
I

I

I
I

I

CO}_I}_ITY lOOP

CO}_,'ECTOR

F-ORM 6OB-B-31 NEW 6-63

_52

FIGURE I

B--15019-2



DESIGN APPROVAL TEST OF COMPONENTS

!
J

|

!

1

n

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

CO.V,PONENT NAME

NAME OF TEST

VALVE@

._tkV?T C}t;C.'B}_ ;,F!,s}2.BLY-IO0 #

H'.Ot%L,L.q,T VALVL .EtX_F
PItE._SU::E. A!7:l TEr, YAC._;

k.'P_SS E£E R.D3UIA'20R

•"-', ,'-" -_-_ ' '_,, 6-63

_OUP, S 2
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DESIGN APPROVAL TEST DE COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

. _,-._, - fM.%C 52-52701-277

NAME OF TEST L ..'-2:DI. -,.....•.-__ TEST NO zvl )4v SH£ET_ -'...,.__

j-_.,_:_;_.3- %. 6-6 3

P.,-15019-2

g

il

g

I

I

I

I
II

I

I

I

I

g

g

[1
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D,..,.,GNAPPRO_,C_L TEST bF CO_'IPONENTS

FOR THE ORBIT ATTITUDE AND _._ANEUVER SYSTEM

:s

DC

o°

f _,_/.C52-_270!- 277

_PART NO. I r.,,_2̂0751,()'-21
....... _-LTj. _,y _b

,, TEST _'0._07.5h0- _E_.._.OF.;._

;",.'S, _, " VALVE ._'.' : • " ', ". ,'.. : ."... .:.._ ":: i -

---'_.!_;i.. .: ;.: ,...: ,:. , ,: :._a_,_.: ,_,;.,..,.. " .,,.... ,-
/ ' _ " );_ - _ ," . . . _ ." :. "., . ._ - _._. . " . ," ' . _,_,_,_ _ ,_-.

"!_i",...., • _-_ ,,. 'TT:_,_,._:.i ' " _ , ,,.., ..,...,,;C. ,,_-,<.-: ' .
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAI.ET,_;RASSE_,_LY -100 #

PROPELLA_4T VALVE VCLTAGE

A;.;DCUR2<ENT TP_ACES

i !

!
• !

i " ,

L

I

t

\
&

\

i

o

I

i

_ov&rlOA

_7 r.d_w6-6 3

(

!

i
i

NO.f tgC 52-52701-277PART t NAA L,"O75L_O-21

1 _O1 8TEST NO. 2075,O S_EET 16-.--OF .18-0

H [-o

P4 _ 09

i I

t _

' [ I

f
i

_ o

o

_156 R-15019-2

U

g

I
I

g

I

I

I

I

I
I

I

g

8

0
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE OR81T ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

T&qUST CH_._ER ASSF2.[BLY.-I00 #

PROPELIAhT FEED SYSTEM

f MAC _2-._270!-277

PART NO. i NAi_2075hO.21 ....

TESTNO.2075_J%0_ET!!__-_OF _0___Ea

FIGURE 6 t".

FORM 'gOb-'B-37NEW 6-63

P.,-.1_019-2 &57

A

B

A

A

B

A

B



,I_ l_iviStON OF NORTH AMI_[,-_ICAN AVIATION INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

+X

NOTE:

The MAC TCA ModiflcatSon, simulated

Spacecraft Tubing and Mounting Brackets

not shown: Refer to Applicable Drawln_

of Paragraphs 2.2 and 2.5.
FIGURE 7

2

RESPONSE AXIS
XYZ

XYZ

[ORM"6OB:B-31 NEW 6-63

REVISION A __n_ _ ted

J_5_

I

" I

I

I

I

' I

I

I

l

|
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OIVl_lOfl Oil" kO_H _[_ICAN AVIATION, INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T.I_..,USTCIGM._ER AS,qEI_:BLY

NAME OF TEST IL%,_DO:_VIS_TION

_"M_C 52-52701-277

- lOOig TESTPARTN_ %_/__

.i

.OS

.co6 _:-:
0 8 8 8

! ..............i_-_

tl-15019-2

FREQUEHCY - CPS

FIGUILE 8
1_59
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DESIGN APPROVAL .TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND.MANEUVER SYSTEM "

COMPONENT NAME T-7.L:ST CH._II-;Y_ " "--"" "-."."_TICO#

NAME OF TEST.. ?2[PL'SIVE ".':"r _r..ur:,r

_ EXPLOSION PROOF

TESTING CHA_ER

CO,BUnION
SA_;PLING -

CHA_ER

k

MIXTURE SUPPLY

C MAC 52-5270t-_
PART NO.( • __,

L NAA _' _/_-_"
q -.<.,..,I

TEST NO .:(77_O SHEET172 3F 180
', • .r, _ .... .................. J . ,.&

I .

i
f

L
o

SWITCH r
.-_'-e , DO

_¢.SWITCH ;SUPPLY

B_ _ _ ' . .

OXIDIZER VALVE

_-"-_t_.__j • _

- °

FUEL VALVE

_EV CHANBER
ACUATION SYS# [

FI_ 9

0

0

!

I

I' I

_ n

, |

!

!
, !
t

I

!

B
_6o 1%-15019-2
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COMPONENT NAME

NAME OF TEST

_.ZtO C _,-{'- T'-..cT."_" _'7_." _'_]; Lc_
A DIVIII*ION O P" INIOtAITN AM[RIICAI_II AVIATION IINiC

=* --

DESIGN APPF, O\:_,L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST C}LM4B?_ ASSE],'.,BLY-1OO//

PROPELIA?4T VAL%%" CONTINUOUS DUTY

UPPLY

o.

SWITCH_

, I%-1 019-_

FUEL VALVE

VALVE

e

°

I
%

&61 .
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A OIVillON 0 Ir NORTH AIdI[sIICAN AvIATiON INC

DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

"' ¢ MArC;52-52701-277
COMPONENT NAME THRUST CH_J_/3i-_ ASS_.',.BIX -100 # PART NO 2075kO-21"t NAA ,.

01 17_ 1soNAME OF TEST PROPELLAIIT VALVE CO_ITIt/UOUSDUTY TEST NO.-207540-L_HEET --' ",_)F_-

TKERMOOOUPL_

' . -- FUEL VALVE

• "FIGURE 10

° • t

n_iz_a VALV_

°



DESIGN APPRO\-_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CFA].[BER ASSEZ,_ZE-IO0 _

NAME OF TEST PROPETE.A_'T. VM.,VE ETF,CZRICAL RZ,SISTA]_iCE

NO.(" MAC- 52'52701-277PART t NAA 207540-21

:_,- .o2oT_o-L_M_4__.,,,'8o:"
.... !

.,, . .t'.h, [..... t.. ; ... ;':.':t.:.;', ..... ;.u • _ .......... '"_' _'_"'! ,,_,..., 1, .,;..

}_- ,t! .: ; t:: ;';t ;,;! ; ;': -;:' :'z',,"t "''_ '_ .... ._; q;. ,.:..-::,4._: ;_; :;'.; :';:';;i ";':: :v : ;"t :_; ',.: ',":_h,; t'_: "" ;'_ ...... _'

., tt_, l:p , ! ...... _ ...... ,_ • , . .._... :h ." .' ". : .;: ;;! :: ;_::I'.": .':; " " * T't I ' "*'" '*" * " ''" _ "_'* '_"

_: ......... _L+ . ,,_ _,_ ............... Z]Z_...... _. ...... t ....... +,..t+,}.. _4, , .... h-- t.,_., . t
1,.... , ....... /.,:;/: ........ , ..... • ,-.._..- .............................................

'lj 'J*'_ _I *1/I It/. , I , .,I, t._. ..... +_t, I, ZJ_. _,.. ._ ., _,, " ,]_. " l * _........ I "H ...... -%."Z'_," ,'T'YV. _._ ....

:,i:::::.-,:_:::_:;=':.:i:_:---_;:':_::::':::::::I::'::':-:.....::....::::::::::::::::::::::::::::I::::::::'::::'_l::::k:,"=:.::d._:._-'"_.,4,,...................... ....... ....
:.:: L}. [ ; : :'_ .... ;_" t ..... !:1 ...... / t _.. 1. :.:: ';.: :It'. :H: :;t; :::_ :: ..... _-_.."; ; :;: ;:tt . : ': _l : '.* ;_r:-,;_:

_::".::: :::::::::::::::::::::::::::::::::::::::::::===================================================================_

_...z__ _t_! .....! !.! .,_:I_,i1,if:.II,_ I::,..I! l_i!!:,,/l,,:I_,:,.....I....I!_P.,,.,I,.._

• .!, ;/_, ,;;I • :_ ......... : .:z";.L .:.. ;:L it;' v':: :_I ':" t_ : :: _ : _/ I ; ": ,' ; ' *::; _ ; .... I" ' ;I "" _i_t![!..........I _t'

t', :t: _." ................... t...... ,,_ ,:1 _......... , ........ _ ._/: . / • : ._::{t._. t r;,t t; ,. :t:" :'t: :¢ :;, _ ................... j. ........... ±.. _.............................. +.......... t ....... t .... }..... t ,:. ,.

:::_:,_- "............. i ....... -_........ i ..... ::;_:: ...... ,..................... :,::..._, :._] ::, :t:, ,: t "" '' .......
...... :, ._:: .'T:: _ --- _-: :_ ._.._,_,:: .-::: :,_, ,'¢.,'ii I_ "'*" !.......... I.:_ ,t,A ....,.... ,+,,_ ,i_ .... _ _,+ ,_ ,-,-% _:-_}:_: z:_' "L_:

_ii :Jii,li,,::_i_i:_::: :iil::::::i._,:hi[_::,,_i_liti::_:;l:;i,:::;!I:!i}i,i!i::J:ilJ!_i::,_hli:I_ill:_,]_:::!J:,h:hi:,::ih:_::::

_,f6_- _"_,_ ....... ' " ' '........................_,

_62 ]1,-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TI_UST CIb£_F2, ASS'_,%LY,- lO0 #

NAME OF TEST COI&°Ol_NT TEST NODIFICATION

(" MAC 52-52703..-2??

PART NO.t NAA
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TUBE STUB

I

\_

F,
• !

-.q

-- 99-106126-31 ADAPT_

_-ORMI60_'B'3-/ ,_¢_W6-63

REVISIO_L,A_ ;,_,:_ated

FI(}UP.E12 I I

0,i

IL-15019-2

J

_163
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DESIGN APPROM&L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

•THRUST CHAF_ER ASSFI.SLY '100# "MAC. 52-52,701-277

COMPONENT NAME PART .{ e_'--'Z . ,
NO ... 2o754o-21

NAME OF TEST COMPONEh"r TEST V_3DIFICATION TEST NO. 237540-S_ET 17_3F 180

• %

Inlet Ad-_pter

I
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•PROPELTANT VAL_ 3_JT,FT.AD._,PT;'._ORE D_T _.TION
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DESIGN APPRO\_'_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA_.BER ASSE:,_LY - 100#

THRUST PULSE PAPAFi'TERS

ON
SIGNAL

_ FIRST LINDICATION

__ STAEr ,__

OFF

SIGNAL

EFFECTIVE

FIRING TII_

DURATION

SIGNAL WIDTH

t

i

FIGURE ] 3.
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DESIGN APPROM&L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAI.,_ER ASSBT_BLY _100_L,____ PART NO._ MACNAA_O,,,_52-52701-2_[_

tx'"}_/_-/"kQ"" T 178 _ 180FUEL AND OXIDIZER RESISTANCE TEST NO._,'3_Z_.SP, EE __OF__

[ TEM_ATURE IREADOUT

DC

\

.

J

FILTF/_S Q

FIOURB _!4

CONNECT POINT

"TH_O4OCOtE'f _..

_PERATUP_
CHAF_BER

DISCHARGE

FORM 6O_-B-37 NEW 6-63
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COMPONENT NAME

N&.M,E OF TEST

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASS_._EY-_ !OO#

PROPELL_,JT VALVE LOAD ANA]ZSIS

r MAC.52-_2?0E.___
_"_"°.t._._o__ ,.
TEST NO 2_-_-O_--'SHEET I-_7-9OF 180

PROP. VALVE TEST PANEL

I MILLI-

PULL IN

VENT

VALVE

THERMOC(

----- CONNECT POINT

OUTPUT
VOLTt_ETER

O-50 VDC

TE_ATUR

READOUT

CG_NECT POINT

VENT
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

= THRUST• C}{AMBER ASSEIv_3LY- 100// ,,ART k r_]"MAC'52-52701-277

,____ r,., ""t NAA2-__.Z<_-0-21
DISAS.S__._,_I,YA,_._II_.__S__,CTION-- TEST NO.2(77540-_S-HEETISOoF 180
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST• CHA,_ER ASSEMBLY - 100#

NAME OF TEST DIS_SSF2._LY A_D INSFECTION

.r MAC 52-52701-277.

PART NO.[ NAA_
TEST NO. 20/521-O"- SHEET180 OF 180
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FIGURE 16
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